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Table 3. Clinical Characteristics of 32 Patients Genotyped by GWAS and 5 SNPs in Strong Linkage Disequilibrium With

1L28B,11 Including rs12979860

rs8105790 rs11881222 rs12979860 rs8099917 rs7248668

Patient Age, F RefSNP (chr pos) (44424341) (44426763) (44430627) (44435005) (44435661)

No. Response y Sex stage ISGs [L28B Minor allele (%) G T G A

1 SVR 42 M 1 420 838 1L} AA CcC T GG

2 SVR 59 M 1 262 455 T AA cC T GG

3 SVR 41 F 1 154 13 T AA cC T GG

4 TR 57 M 1 318 21.7 T AA cCc T GG

5 TR 68 F 1 1.43 20.3 i AA cc T GG

6 SVR 44 M 1 0.97 4.6 T AA CcC T GG

7 SVR 61 ™M 2 2.15 6.1 T AA CcC T GG

8 SVR 50 M 2 325 66.4 T AA cC T GG

9 SVR 49 M 2 125 ND 1l AA CcC 1T GG
i0 TR 59 F 2 129 1i7.4 m AA cc T GG
11 SVR 48 F 2 1.00 90.2 T AA cc T GG
12 TR 65 F 2 286 36.4 T AA cCc 1T GG
13 NR 34 M 3 0.82 17.8 1T AA CcC TT GG
14 SVR 55 M 3 083 138 T AA cC T GG
15 TR 68 M 3 075 206 T AA cC T GG
16 SVR 64 M 3 094 15.7 T AA cC 1T GG
17 SVR 67 F 3 150 257 T AA CcC T GG
18 SVR 48 M 4 169 7.9 T AA cC T GG
19 NR 66 F 1 457 16.5 TC AG CcT TG GA
20 SVR 52 F 1 5.23 29.3 TC AG CT TG GA
21 NR 85 F 1 825 57.2 TC AG CT TG GA
22 SVR 49 F 1 536 ND TC AG CcT TG GA
23 TR 4 M 1 208 7.0 TC AG CT TG GA
24 NR 63 M 1 277 105 TC AG CcT TG GA
25 NR 61 F 2 398 391 TC AG CT L[¢] GA
26 NR 42 M 2 4.89 5.9 TC AG CT TG GA
27, SVR 49 M 3 3.31 6.9 TC AG £T TG GA
28 TR 71 F 3 5.563 27.3 TC AG CT TG GA
29 TR 63 M 3 340 335 TC AG CT TG GA
30 NR 70 F 3 478 8.1 TC AG CT TG GA
31 TR 62 F 3 353 14.0 TC AG CT TG GA
32 NR 56 M 4 737 308 cC GG 1L GG AA

NOTE. The Pearson correlation of the r2 estimates for adjacent pairs; rs8099917 vs rs8105790, rs8099917 vs rs11881222, rs8099917 vs
rs12979860, and rs8099917 vs rs7248668 = 0.99, 0.99, 0.98, and 0.97, respectively.

IL28B, interleukin 28B; GWAS, genome-wide association studies; ISGs, interferon stimulated genes; SNP, single nucleotide polymorphism; SVR,
sustained viral response; TR, transient response; NR, no response; M, male; F, female.

To examine further the different hepatic gene expression of
patients with the major or minor genotypes, pathway analysis
of differentially expressed genes between the 2 groups was
performed. By comparing the expression of hepatic genes be-
tween patients with the major and minor genotypes, 1359
differentially expressed genes were identified (P < .01; 711
genes were up-regulated with the minor genotype, and 648
genes were up-regulated with the major genotype). Pathway
analysis of these genes demonstrated that signaling pathways
related to interferon action, apoptosis, and Wnt signaling were
up-regulated in the liver of patients with the minor genotype,
whereas B-cell-, dendritic cell-, and natural killer cell-related
genes were up-regulated in the liver of patients with the major
genotype (Supplementary Figure 3). These results suggest that
H.Z&&;,may be inyolyed i Jn innate and adaptive immune re-
sponses and thatdifferent antiviral signaling pathways mighc
be involved in the liver of patients with different SNPs.

Discussion

Multiple viral and host factors may be related to the
treatment response to Peg-IFN and RBV combination therapy.
For the viral factors, a higher number of aa substitutions in the
ISDR of nonstructural SA region was strongly associated with
a favorable response to IFN-a monotherapy in patients with
genotype-1 HCV.4

Besides viral factors, host factors such as age, gender, fibrotic
stage of the liver, and the presence of steatosis and insulin
resistance were associated with the treatment outcome.2’ Anal-
ysis of hepatic gene expression demonstrated that the up-
regulation of ISGs in the liver before treatment may be related
to a poor treatment response.® To reveal the underlying
mechanism of treatment resistance, 2 reports compared gene
expression profiling in the hvg@;fore anddunngjg?erapy and
showed that patients with up-regulated ISGs in the liver prior
to treatment failed to further induce ISGs following the ad-
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Table 4. Comparison of Clinical Factors Between Patients With Major (TT) and Minor (TG+GG) Alleles

Univariate Multivariate odds Multivariate

Clinical category T TG+GG P value (95% Cl) P value
No. of patients n =60 n=31 —
Treatment response
SVR+TR vs NR 51vs 9 11 vs 20 <.001 —
Age and gender
Age, y 56 (30-69) 56 (30-71) .843 —
Sex (M vs F) 39vs 21 19vs 12 518 -
Liver factors
F stage (F1-2 vs F34) 36vs 24 23 vs 17 905 —
A grade (AO-1 vs A2-3) 27 vs 33 20 vs 11 .075 —
ISGs (Mx, IFi44, IFIT1)
(<3.5vs =3.5) 46 vs 14 5vs 26 <.001 18.1 (3.95-113) <.001
Laboratory parameters
HCV-RNA (KIU/mL) 2055 (160-5000) 1970 (126-5000) .602 —
BMI (kg/m?) 24.5 (16.3-40.5) 229 (19.1-26.6) .006 — 077
AST (IU/L) 59 (22-258) 54 (21-283) 227 —
ALT (IU/L) 75 (24-376) 60 (18-236) 077 —
¥GTP (IU/L) 61 (4-392) 53 (20-229) 517 — 167
WBC (/mm?) 4450 (2100-11,100) 4600 (2500-8200) .947 —
Hb (g/dL) 14.2 (11.4-16.7) 14.5 (11.2-17.2) .606 —
PLT (X 10%/mm?3) 15.4 (7-39.4) 16.2 (9.2-27.7) .832 —
TG (mg/dL) 98 (58-248) 131 (30-303) .053 — .055
T-Chol (mg/dL) 172 (115-222) 168 (129-237) 910 —
LDL-Chol (mg/dL) 84 (42-123) 69 (51-107) .052 — .055
HDL-Chol (mg/dL) 44 (18-72) 45 (29-77) .218 —
FBS (mg/dL) 95 (59-291) 926 (66-206) 849 —
Insulin (wU/mL) 7.5 (0.7-23.2) 9.2 (2-23.2) 195 —
HOMA-IR 1.3 (0.3-11.7) 1.2 (0.4-9.6) 339 —
Viral factors .
ISDR mutations (<1 vs =2)  38vs 22 23 vs 7 194 —  d&. . 083
Treatment factors
Total dose administrated
Peg-IFN (u18) 3960 (1500-7200) 3840 (1920-5760) 377 —
RBV (g 203 (26-336) 201 (106-268) T77 —
Achieved administration rate
Peg-IFN (%)
=80% 41 17 207 —
<80% 19 14
RBV (%)
=80% 34 19 671 —
<80% 26 12
Achievement of EVR 40/60 (62%) 9/31 (29%) <.001 —

BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine aminotransferase; |IF144, interferon-induced protein 44; IFIT4, interferon-
induced protein with tetratricopeptide repeats 1; EVR, early virologic response; y-GTP, y-glutamyl transpeptidase; ISDR, interferon sensitivity
determining region; Mx1, myxovirus (influenza virus) resistance 1 interferon-inducible protein p78 (mouse); WBC, leukocytes; HOMA-R,
homeostasis model assessment of insulin resistance; Hb, hemoglobin; RBV, ribavirin; PLT, platelets; TG, triglycerides; TR, transient response;
T-chol, total cholesterol; LDL-chol, low-density lipoprotein cholesterol; HDL-chol, high-density lipoprotein cholesterol; FBS, fasting blood sugar; Cl,

confidence interval.

ministration of IFN and could not eliminate HCV.5” We per-
formed a similar analysis and observed that these findings were
more evident in liver lobular cells than in infiltrating lympho-
cytes in the portal area (submitted for publication). Thus, both
viral and host factors might be closely related to the treatment
response to Peg-IFN and RBV combination therapy. However,

axid, félationships of these factors have
study, we validated the clinical
significance of the expression of hepatic ISGs on treatment
outcome using a telatively large cohort of patients and com-

pared its significance with other viral and host factors. To
compare the patients with SVR, TR, and NR, we assessed the
overall plausibility of each group using Fisher C statistic,'é and
patients with SVR and TR were grouped together for further
analysis.

We examined hepatic gene expression in 91 of 168 patients
using the Affymetrix genechip. Expression profiling usi
representative ISGs (see Materials and Methods); whic
selected from gene expression profiling comparing pretreat-
ment and under treatment liver, differentiated 2 grodps of
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Figure 2. Hierarchical clustering analysis of 91 patients with the defined genotype of IL28B. Responses to therapy (SVR, TR, and NR) and I1L288
genotype (TT, TG, or GG) are shown. The structure of the dendrogram and heat map is the same as in Figure 1.

patients: the Up-ISG and Down-ISG groups (Figure 1). The
proportion of patients with NR to treatment was sxgruﬁcantly
higher in the Up-ISGs group. =

Muldvariate analysis showed that hepatic ISGs (<3.5), fi-
brosis stage (F1-F2), and ISDR mutations (=2) significantly
contributed to the outcome for the SVR+TR group (Table 1).
Discriminate analysis using variables selected by multivariable
analysis predicted the SVR+TR patients with 82% accuracy
and NR patents with 79% accuracy. However, the accuracy
decreased to 67% for SVR+TR patients and 53% for NR pa-
tients when the expression of hepatic ISGs was removed from
the variables (data not shown). Interestingly, the expression of
hepatic ISGs was strongly correlated with y-GTP and weakly
correlated with insulin resistance. A recent study describing the
association between insulin resistance and poor treatment out-
come might be pardally explained by this obsetvation.2

In this study, we utilized 3 ISGs (Mx1, IFI44, and IFIT1) out
of 15 validated by RTD-PCR. The expression values of these
ISGs were higher than those of other ISGs (Supplementary
Figure 14). We averaged these ISGs and set the cut-off value as
3.5 from the ROC curve (Supplementary Figure 1B). The sen-
sitivity, specificity, and positive and negative predictive values
on the likelihood of achieving SVR+TR using this cut-off
value were 82% (103/125), 72% (31/43), 90% (103/115), and
58% (31/53), respectively. The results were compared with
those observed for the 15 ISGs (Supplementary Table S). These
results showed that the 3.5 cut-off value for Mx1, IFI44, and
IFIT1 would be valuable for clinical use.

Despite the importance of the expression of hepati
viral factors may also allow us to predict the outcome of
treatment. Multivariate analysis showed that ISDR mutations"

L 733

(=2) independendy contributed to the treatment outcome,
although univariate analysis did not show significance (P =
.07); therefore, ISDR might be uniquely and differendally in-
volved in treatment resistance.

What causes the differences in the expression of hepartic
ISGs? In parallel to the gene expression analysis, a GWAS was
applied to idendfy genomic loci associated with treatment
response, and a polymorphism in IL28B was found to predict
hepatids C treatment-induced viral clearance.'?-!2 To examine
the reladonship between the genetic variation of IL28B and
hepatic gene expression, we determined the IL28B polymor-
phism in 91 patents (Table 3). The patients with the minor
genotype (TG or GG) had an increased expression of hepatic
ISGs compared with the patients with major genotype (IT)
(Figures 2 and 3). In European-Americans, the proportion of
major homozygotes is 39% (CC at rs1297986), 49% for het-
erozygotes (TC), and 12% for minor homozygotes (TT).!* Al-
though the proportion of minor homozygotes was much less
in this study (GG, 4%), as reported in a previous study in
Japan,'? more patients are required for proper evaluation. It is
interesting that the expression of hepatic ISGs in minor ho-
mozygotes (GG) was higher than in heterozygotes (TG) in this
study.

The results clearly showed that the differences in the expres-
sion of hepatic ISGs before treatment are associated with the
[L28B polymorphism and results in different treatment out-
comes. Although we could not detect significant differences in
che expression levels of IL28B depending on the different SNP,

* some- patients with the major genotype showed a higher ex-

pression of IL28B. Because IL.28B expression was approxi-
mately 10-fold less than the expression of ISGs, the lower
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expression of IL28B may be a reason for the decreased ability to
distinguish differences in its expression. Another possibility
may be the specificity of the IL28B primers used in this study;
because IL28B shares a 98.2% nucleotide sequence homology
with IL28A, IL28B specific primers are not available?' When
the expression of IL28B and hepatic ISGs were compared, a
significant correlation was observed, and, interestingly, IL28B
and ISGs derived from different SNPs were correlated in a
different way (Figure 3C and D). It appeared that hepatic ISGs
were more induced by the reduced amounts of IL.28B in pa-
tients with the minor genotype. The mechanism behind these
findings has yet to be determined; however, [L28B interacts
with a heterodimeric class II cytokine receptor that consists of
IL-10 receptor 3 (IL-10RB) and IL-28 receptor o (IL-28Ra).!1?
It is possible that IL28B could mediate antiviral signaling
through IL-10 signaling as well as STAT1 activation. The Th
2 dominant signaling of IL28B may modulate signaling
pathways in livers with CH-C and contributes to the differ-
ent expression of ISGs. Another possibility may be that the
cell origin of hepatic ISGs is different. A recent study re-

vealed cell-type specific ISG expression in macrophages and
hepatocytes, which could be related to the IFN response.?
As more of the B-cell-, dendritic cell-, and natural killer
cell-related genes were up-regulated in the liver of patients™
with the major genotype, ISGs could be expressed by these
cells, whereas they are expressed by hepatocytes in the liver
of patients with the minor genotype. It is known that the
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Figure 3. (A) IL28 expression
in the liver of 91 patients with
the major (TT) or minor (TG or
GG) genotype (rs8099917). (B)
Expression of ISGs in the liver
of patients with the major (TT)
or minor (TG or GG) genotype
(rs8099917). (C) Relationship
between 1L28 and ISGs in the
liver of patients with the major
(TT) genotype (rs8099917). (D)
Relationship between IL28 and
ISGs in the liver of patients with
the minor (TG or GG) genotype
(rs8099917).

inductdon of ISGs in lymphocytes is lower than that in
hepatocytes. The precise mechanism should be investigated
further as a different regulatory mechanism for the expres-

sion of ISGs may be present.

In conclusion, we presented the clinical relevance of the
expression of hepatic ISGs for the treatment outcome of
Peg-IFN and RBV combination therapy. The different ex-
pressions of hepatic ISGs before treatment might be due to
polymorphisms in IL28B. Further studies are required to clar-
ify the detailed pathways of IL28B and hepatic gene expression
through molecular biologic and immunologic aspects.

Supplementary Material

Note: To access the supplementary material
accompanying this article, visit the online version of
Gastroenterology at www.gastrojournal.org, and at doi:

10.1053/j.gastro.2010.04.049.

Appendix 1. The Hokuriku Liver Study
Group (HLSG) is Composed of the
Following Members:

“Drs Takashi Kagaya, Kuniaki Arai, Kaheita Kaki-
'ﬁokrﬁzunon Kawaguchi, Hajime Takatori, Hajime Suna-

Kkosaka (Department of Gastroenterology, Kanazawa Uni-
versity Graduate School of Medicine, Kanazawa); Drs Touru
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Nakahama, Shinji Kamiyamamoto (Kurobe City Hospital,
Kurobe, Toyama); Dr Yasuhiro Takemori (Toyama Rosai
Hospital, Uozu, Toyama); Dr Hikaru Oguri (Koseiren
Namerikawa Hospital, Namerikawa, Toyama); Drs Yatsugi
Noda, Hidero Ogino (Toyama Prefectural Central Hospital,
Toyama, Toyama); Drs Yoshinobu Hinoue, Keiji Minouchi
(Toyama City Hospital, Toyama, Toyama); Dr Nobuyuki
Hirai (Koseiren Takaoka Hospital, Takaoka, Toyama); Drs
Tatsuho Sugimoto, Koji Adachi (Tonami General Hospital,
Tonami, Toyama); Dr Yuichi Nakamura (Noto General
Hospital, Nanao, Ishikawa); Drs Masashi Unoura, Ryuhei
Nishino (Public Hakui Hospital, Hakui, Ishikawa); Drs
Hideo Morimoto, Hajime Ohta (National Hospital Organi-
zation Kanazawa Medical Center, Kanazawa, Ishikawa); Dr
Hirokazu Tsuji (Kanazawa Municipal Hospital, Kanazawa,
Ishikawa); Drs Akira Iwata, Shuichi Terasaki (Kanazawa
Red Cross Hospital, Kanazawa, Ishikawa); Drs Tokio Wak-
abayashi, Yukihiro Shirota (Saiseikai Kanazawa Hospital,
Kanazawa, Ishikawa); Drs Takeshi Urabe, Hiroshi Kawai
(Public Central Hospital of Matto Ishikawa, Hakusan, Ish-
ikawa); Dr Yasutsugu Mizuno (Nomi Municipal Hospital,
Nomi, Ishikawa); Dr Shoni Kameda (Komatsu Municipal
Hospital, Komatsu, Ishikawa); Drs Hirotoshi Miyamori,
Uichiro Fuchizaki (Keiju Medical Center, Nanao, Ishikawa);
Dr Haruhiko Shyugo (Kanazawa Arimatsu Hospital, Ka-
nazawa, Ishikawa); Dr Hideki Osaka (Yawata Medical Cen-
ter, Komatsu, Ishikawa); Dr Eiki Matsushita (Kahoku Cen-
tral -‘Hospital, Tsubata, Ishikawa); Dr Yasuhiro Katou
(Katou Hospital, Komatsu, Ishikawa); Drs Nobuyoshi
Tanaka, Kazuo Notsumata (Fukuiken Saiseikai Hospital,
Fukuil, Fukui); Dr Mikio Kumagai (Kumagai Clinic, Tsu-
ruga, Fukui); Dr Manabu Yoneshima (Municipal Tsuruga
Hospital, Tsuruga, Fukui).
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Efficacy of VRAD (virus removal and eradication by DFPP) for chronic hepatitis C

02008 #F 4 A & V) —EifB MR E(DFPP) H C HBMAFRICHRBRBE G~/ 1> 4—T7 O
(IFN)BEA LA A DY, CRIFRY A LI (HOVIKRTF & ¥ 1 XU PICTHRS CBREL, SHOYAILZ
BETEB3ZEVARECE > BRBBRICEVTE, &I IFN SEEAEH - BUBICHRI S, BE
FIEEL %> TV % PEG-IFN-o /Ribavifin FEENBMOINS 1 51, EIHIH L COBETHHETEZ
EC&Y, RFHOIANZBETHIESATSHY, ERTAE IFNFEEDIXOVEDTH 3. |

Koy, | CEUf%, DFPPRGE, NGO, SHIOCLAET, IFNEAE

WAE, FHEIET 34 30,000 AZ2BZ, ¥ 7-FHR
BT H 15000 Aig H Y, BELH 50,000 AL
K DBUFEEE2ERE L LTHEELTYS, 20
I CRFRIANABEREEZ SNBHD
B39 70%, 30,000~35,000 AZE LEEI NS,
C Mg RORREELLTA vy —7 0y
(IFN) BEDSFIR S T 20 SFaEC io e b, BfET
RREDRERE~DHBHELTOOTWS, &
CBEDEEROESZHDEFEL L, 7 (PEG)-
IFN-a /Y /SE Y ¥ (Ribavirin) fEAEEIC L b,
WBHD 1 BE7 A NVABERTH % L DERHEIH
BondLH ko728, ZNTHREEDY 4
WAZENENZCES 2\, ’

—EH R @ I %% 32 #a9% 1: (double filtration plasma-
pheresis : DFPP) IZf3k & b, 8 b IE B #ED %
B7a7) 23 Loed3EA2KBETLIL
KED ZDREZEBETIFERE L TAVLNT
&7c. 2008 £ 4 A& Y DFPP I3 C BUBHERFAIC
XU THRBEIG & 2572 (R 1), C HIBHERF%
XY 2 IFN BEBR 0@ L% o S igwsc, K
Rt Lo 7 FAE & 133& - 72 5 C IFN ik

£ 1 —ERBMEHkEL(DFPP)
DOCERIFFRICKE T B REREIE
tu/r—71
il IFN {6 & 7o 13 50
&7 4L A8(5.0 LoglU/m! B E)
5 [a % PREE

DENR%EZ L5 Z LEHHFI NS VRAD (virus
remoral and eradication by DFPP) % Af& T3 iR
¥ 5.

| 91 L 2RETEORBOEE

IFN B D 7 4 v R % %l (sustained virus
response : SVR)E D3 1 BIg 7 4 )V A BEHI T
&<, #ERD IFN BMERETIEH 10% T &
Motz BIANVARRENPBREZBTIRIZEA
EEETY, ZOET A N ARER M S hDFHHkE
TRETER O LER, ¥, C B
BEMEFD CBFRY A VAHCV) KT, %
DIFHEEEIC & Y EHE 7 (Top) 8 &L U IgG &
RIZE S % T 5 & E 5 & (Bottom) D 2
DDNEPFEL T B EEZ SN, BEHEPRH
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;& HCV RNA EZ1t

ZESLRIOBEEETCHIONSSEE
IFN EEOZRICEBL, AU 74 VAETH-
T % Bottom 73% WHEHI T, Top 23% WIEEMIC
H~ IFN EEOBRIEAME & & 2 @& LY.
DR SEE S X, Bottom D HCV KT % ik
65T ETIFN BEDOHERLTWIREBIZTER
Wk EZ T, RO E&E T, HCV BEET
NTHDBF RV — I ENER AR REE
ERTo Y,

GEREREZT)RIE T, ME+FD HCV
RNA (% 170 Kcopy/ml %> & 110 Kcopy/ml & 35%
DA DA ST, ZD 270 DI IIRIE I E]
BL, THCRESIER LT, YA VRE
DOHeFE % Top, Bottom ICDWTHETT 5 &, RE
WLEHET Top ® HCV RNA E2S 270 DHRICE
BIcHEz, Top: Bottom HiIHIfEL b 10 fF LR
LC\7. Bottom ® HCVRNA BEl3EH%®2 Y —7
WML, ZOBEFEFREBICR>TW(E1).
ZD L) ICHREREIC L 5:BIRW HCV K FiRE
2 & T HCV RNA EDWA & L U HCV KL FD
HESELZENLIE 3 2 DA TH - 75,
BERIVICIZ & 5 ICZIED L v HCV R F DR E DS
WBETHL LEZONT:,

BEAR2E66F C BB RER < I3 ETEER
#% T HCV RNA BDSHA ¥ % &\ ) |EBBUHTH
5 &H o708, FRT 5ERBEOER ICKET 51
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(35%1ET) @ : Bottom
O: Top
170—110
1,000
T 100 - S R —
a
S
< O
S 10 29, y, N
O Z—X 7 <
i —(f/ \\ i/ \L e — —
\ \/d ol
1 —14d  —7d Pre After After After +1d-+2d +8d +14d
Om 30m 270m
1 REREHEEICL DHCVERF > /12 ¥ —DHCV RNARE 1L
8 & DBIHEAHRE ST &2, LB, BES X Cdadonk?, 7Y A0

7 v IfEEHF C RUEMERT R 2 fEMIIC % ATHA
RITo-WE T, MIFRHERETE THRK 93.3% D
HCV RNA DETHE ST 5%, BRHNICIZE
M Hans—& HCV R FREDIFEN L W EFE
ZoNBD, ERIICIT) CIZMERH S, 22
CHEOKE ZOWERBRET 5 I L IHHT,
EAR I Mg sIA 2 43 & U\ DFPP BikICE
B L7 HCV R T3 X ZERE 55~65nm & I
TWBEDTY, ZOKEXDYEZBIRNICKRET
22 EDBTENUT HCV RF R I CBRET S
ENTHEELEZ 6N S, T TIC DFPP I
HAENTOREAERAT A ANBEDAHRr—F7
u — EC-50W (3R AMEFLAS 30 nm TH b, B
21 HCV R FAS@RTCE R wEEZ 6N, &6
CREMEPHELINTV S,

| DFPP##FIFN-a+Ribavirinf}#F#EED

o)) |

9 #ll genotype 1b, &7 A )V AFEHIIC DFPP
Al IFN- a2b/Ribavirin #f i i #:(24 &) 2 17 -
7219 DFPP kI3 KBBERIRIC S 7 VL — A V7
F—FNEEAL, MMREDLMBEOTEEE 77
A7 8a— OP(fEALAR X 7 4 A NVE) TiT W, 7B
Xn-MmErH A7 —F 70— EC-50W (2 T4
B, MEgMEE mERRS E E S IRML 7
(& 2). 1 AH® IFN (¥, DFPP #&7 1 RfELIA,



1 §% R > B
HA4r—F708— EC-50W

—_

[ 4
0000 : HCV HiF

X 2 DFPP7O—R

Ribavirin (¥ DFPP & T #7772 b it &5 L 7-.

DFPP (31 H 1 [R5 HEZ BRI L7235, 74
TV ED 100mg/d LT Lol & T
24 %% 2 DFPP Bk fTbAa o7, IFN-
a2b i3 2 BREH RS, E 3 B 22 BEKRS 2
Fot-. ¥9, EBICHA—F 71— EC-50W
T HCV R FRE L CHN T2 R DL,

EC-50W ¥t 01 Tld HCV RNA E 2325 S DL
TobH b, HCV MFRIERICHME L C M o B
£ETE 2 LOMRINT, BFERE 2 BRED
HCV RNA & F &3 2.45+1.12 LoglU/ml, 2 @
#%IZ 2Log M EDETEREIZ 9 fl 6 H
(66.7%)TdH b, FRFHAIC YRITEHE D IFN-a2b/
Ribavirin BEREEZ{T-o7- 11 FlOETE 157
0.95 LoglU/ml(p=0.073), 2Log LA _ED{ETERK
K 4 M(36.4% ; p=0.178) Lt 3B &, X b I
® HCV RNA BETHEON2EHAICH > 7,

SVR & DFPP #tf T 2 Bl (&FEHI+ 22.2%, G
St 33.3%), 2> ho—)T 2 fl(LEFF
18.2%, REESSEFIT 20.0%) TH o 7z, HHHEER,
DFPP EEFOEELEERERIIA DO R o7,

| DFPPEEELERER DA

DFPP #% 4+ IFN- a2b/Ribavirin ff F ¥ 12T
k) R HCVRNA EDETHBBoNB 2 &3
BRI, BEDEWR TH % PEG-IFN-a2b/
Ribavirin #f &k c DFPP EE#2MA T, 20
SVR # & & 7-1REMR % 2HE 15 R THE L
SR TR, 1REYANAE C RIBHEFR
I DFPP #% ¥ +PEG-IFN- a2b/Ribavirin ff Fi

% T - 78 (=30 : DFPP &) &, #@% ? PEG-
IFN- a2b/Ribavirin HtFABEZ T o 7 BEK="74:
avbu—#)OBREZRT.

DFPP Bti3 5 ml%2 ER & L THHRD & 9 1247 -
7-. 2 R4 ® HCV RNA A &%, DFPP # Tl
1.48 Log, ¥ bt v —)L#f 1.35Log, 4 BRIETIE
ZnhZh 243 Log, 2.09 Log TH Y, DFPP #HS
av b= LEINETLTWES, FEERLR
ot HERELT, BERENCAS L EIGEE
<t 2 BB O R IZ DFPP # T 1.58 Log, 2
v ha—)VEf 117 Log, 4 BB TR ZhZEN
2.47 Log, 152 Log TH bH, 4 BHRDBAIE
DFPP #dav tu— LB LHOEERICETL T
72 (p=0.010). 7% D 9 b HHIGE T L (TR
IFN & #IRGd ic HCV RNA EH{LE s nd) 6l
T, HENEELRWHDOD 2 A% DFPP #T
1.20 Log, 2 ¥ b wu— L& 0.77 Log, 4 @K TZ
NZF4 2.13 Log, 1.46 Log &, DFPP HTHWY
ANABETHESN TV, BETEF D SVR
(% DFPP & 24 #th 17 $1(70.8%), av tu—
JVEE 58 Bl 29 B (50.0%) L BEEERRVHDOD
($=0.094), DFPP ¥ TE\> SVR Epfg o s,
L OCEREERTA S L, FABITIE DFPP #
11 i 9 41(81.8%), a2~ Fu— #1584+ 9
%1(60.0%), #E%hHI T DFPP # 7 ik 5 #
(71.4%), a v Fa— LB 7 Hid 2 5(28.6%) &
ayv bu—)L#E Lk h DFPP &H0[EEHEER O RS
%Fnﬂbf‘;%‘m”syg; RO,
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% 2 Bia# PEG-IFN-a/Ribavirin #:%81(C 5 (T 5DFPPHABAEDHR

ANGEES) AR

4

i Y5 HCV RNA B & —-1.77 —3.14

g (LogIU/mi) (n=24) (n=23)

L, | THIHCVRNABAR —~2.78 —4.76

B (LogIU/mi) (n=24) (n=24)

i 1.2 Log & (+) LT 5/23(21.7%) 12/16(75.0%)
& U 1/23(4.3%) 7/16(43.8%)

| DFPPEEAEDTHER & RE RS | 80bIC

{RB&RIUNERES, 9 1,000 fEHIIC DFPP §fA IFN
EDFRTE N, MREFAE T 200 HIL EOER
DBEEI N T3S, DFPP A PEG-IFN-a/
Ribavirin JEED T 7 186 FIDKREHIZ B VT,
EHEATIREOARR 51%, MEET 4.7%, W&
3.8%, R 34%BOON, EELDDIEZLC,
IFN EEB &R O IEFII 22l o 7z,

BRI OWT A B &, BERK 4 BEED
HCV RNA #4813 K156 (=56)3.38 Log, Hi
B ERNB (n=46)2.37 Log, FB#AHI(»=31)3.08
Log &, REREC»H ST 48HET 2 Log ML E
TOETHELONTV,

BAAERMBEL 2> T 3 F1IA%E PEG-IFN-a /
Ribavirin ffFEE 2T HEF~NOBBENR %
AH5E, BREITIZ DFPP #EAIC T 4 B (n=
23)3.14 Log DIE T 238 & 7z 3, I <ld (n=
24)2 Log BT i3E o Tz (TR 2), 12:8%& T
BB (n=24) T 75% %5 Tagman 1.2 Log ¥,
43.8% T “BRH¥ T ZER L TEDH, PEG-IFN-
o /Ribavirin ffFABEFERFICE L THREFLE
A VAR ASBBONT VS, FNAERENG
(n=16) 1% L T 21.7% T Tagman 1.2 Log &
i B Y” ERIZ 4.3% TH o 7z, PEG-IFN-
a /Ribavirin #f ¥ HCV RNA BEE»BE o
e EEBIIIEE ICERAHITH 245, BIEREL
LC DFPP k% ptHT 5 2 Lic kb, #20%
12 12 38T HCV RNA (6235 & iz, ek
WP F AR TH IHEBRICB T, DFPP #f
Aic & 2H iR 3 PEG-IFN-a /Ribavirin ff %%

TSP T L THERT RETREEZ S0
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C RIEHHRICNT 2 RBEARINIH 677
JABE L L C DFPP Bk 2 i Lo, & CICFRAE
Bz B D 7 A VABDET, BN SVR MRS
NTWV B0 EREGIE A7 {, 7 IFN 2%)
EP I RBFEELALPICTINTVLRVLRADS
v, FFRMERESI O HCV B G& B C W, %
f## fibrosing cholestatic hepatitis (X9 % Bl 72
MBDOEKRFEHRE? HH Y, DFPP HEA IFN
HEOMBEVBAFINS.
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Table 1. HBV DNA Bi#kINE D Genotype Bl

PRt FIE (1999~2006 £F)
Genotype
FiS A B G ZFDAt
AR EIEIEAEIENE
10| 3 1 5 18 41 1
20#|65 1 16 18 109 100 1 4
3043 2 14 4 72 35 3
011%| 9 12 3 31 11 1 1
5018 | 4 15 5 28 10 2
60 £t 7 3 20 4
= 119 3 65 38 278 201 8 5
" 122 103 479 13

[chk 2)32 4 £ W5IH, HE]

hdrof-a—avny 4 Twbh, BATORE
P2 Db S TIEMALT AT REMA D 5 . Table
112 1999~2006 4E 123317 5 HBV DNA Rt BRI
# DA, Genotype JIDHE % 7R3 . 20~30 D
481 I, 106 B (22.0%) #* Genotype A IZJ&H L
TBY, FLALNBUTH LY. EE&REOHK
ETHINLDBIBERAEEENSHE SD,
HIV AEEREORIFHVE SNTWAS.

B &, CRMEMF£IEX, FEMIC HBs HE,
HCV HifkASettTh 5 Z R I T
SWIERS 7505, EREIBRERANDRESNLCZ
LAHLDDEI TV XSV, HEEER
£, BROSMREDEAT [gM-HBe Hidk
BEFBETH o725, F1 ) THo0RMEE
BITh 51% THETH 7Y, ¥V TLOLDHE
FEB T, IgM-HBc JUAMIEAMEE T 5 A3 5e L%
ENIRETHY, BHEREFAICHKDEFYY
TH o DORIEREENT S LHL . Bt
LELNTHF Y ) 7THOWMEEERETE W
FEBNCIE, LV ANVABEEDI A I v 72R LT
7o\, 2 LEROMBZASKYT, mido
Genotype A 2iEbh AR THNIE, FEDH
Z HIVBREZEDITDORIhE e o kv, £ V5 —
7 0 v ThHNIHEER VA, entecavir 2 EHEEE
791 7 8ENCE HIVIER A3 Y, HIV Ot

826 A% Vol. 106 No. 5(2010)

(FRL14A~19%).
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Z25N50DTY, £ v¥—7zuviEEzK
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Table 2. {81 B RIFRDABEA T K51 (2010 £E) (35 FEkiE)

HBV-DNA " 27 log copies/ml <7 log copies/ml
e FUEIEt: @ IFN Eﬁﬁ&%(%:@ B) DIFN Eﬁqa‘ﬁ%(2§~48 B)
® entecavir ®@ entecavir
e MM @ sequential &&(ETV+IFN &) @ BBERREIE ETV
PIt15 J3/ul FidGE (& F2 LI EDEETHIE ETV @ entecavir @ IFN REAIZ 5 (24 @)

EHFENRIT ALT 311U/ BLET :

e HuUEFEYEIX HBV DNA 5log BLE
e PUREREM I 4log Uk
FFREZE 1 3log BLE

*ETV 2 L e HURABEML L HBV DNA HSBHAL L 72 b D1 sequential #EEICE] Y # 2 T drug free % HIE .

BEZ2ZF-2E05H550 2 IOV, T2
ENHBEEZIZDIL20% KiiTho71-. BE
BREEZZTTH, WEO—KREL LTEETH
NEENTLE) D, DrVIIERAKRESL
TA—AE3NTVWHRWVWEEZOLNS. FIROAM
FROERTHRR72L )12, TBREIERIZEEL
EWMTH 5.

BERRIAMIAF ¥ Y TFADHIGO

BRFAYAVAF Y 7TEEEN T T}
ALT SEEICIEFE % e UEBHEEEESF v Y
TORETHY, HRIEET CEIBEBBBEOAT
X, FHHEICEEZEH CEREILOBES L Vwh
Frv 7 LTBLEND L. HILFENFRR,
ICG 15 EZ THF oL FELHEED L &
WZIEFES BY. M 8— F—i2id HBs HiEHik
ER, MERETHNET 7 F VEEZHD 5.
HETALEZ L OEFIT e HUARR M &E B
FYVTTHAELEZONSLD, 1 BOTETIT
EIZ e fiEEHEEEEES v ) 7 Th 5D, reac-
tivation 2% 2 M5 Z LI TE L2 WVWD T,
ALT 18, e Hil&, e $iifk, HBVDNA E#HZEL,
e AR EEEEF YV 7T LBDbRTHIRLD
DO1FRIBEECNALDEHEEZF v 7 LTWnL
LENRH L. RLT[EERVIR[EoTWS &
Vo T E L &L, HBEBONA YR ¥ V—FT
HHIEEER, BABEOEER2H I RITE
LW, B

Table3. &% B @ X DABRBBHA KRS 1Y
(2010 &) (35 L)

HBV-DNA | =7 log copies/ml | <7 log copies/ml
@ entecavir @ entecavir
e NREEYE | @ sequential &£ @ IFN RHiES
(ETV+IFN &%) (24~48 @)
@ entecavir
e HRB21E entecavir @ IFN RS
(24~48 @)

ER S ALT 311U/1 BLET :

e Vi HBV DNA 5 log LA L

e HUREMI 4log BLE

JRREZS I 3log Ll L

sequential ¥ &L IIEM7 v /%512 X ) HBV DNA
DREELLTIC 7 o 72EFNCX U IFN % 4 BREBEAL, #
D% IFN BT 20 B S LER 2 $IET 5.

FFRPFFHEL, e EBEICELS, Y4 L2
EDOWEIRETHE O N WEERIZ, C RBMAT
£ LD S ERBICHRBIETT 5 72DIFEEDI W
EThhH. £, VANVAE, REEEECS
LCAvs—7xzuarR, iv{ VAKEREL
DTV LEYFHY, LEZCLEMEDHEZ
MWSONRLE Ly, HFEICHE L TIIEAESEHEH
KBIVEBERESINTFTL FIAL VITRENT
BY (Table 2, 3), AEE L ) BREEHBIDH S Z
ELBEIRZ, BROLENRYL, LIEBET
FusZB8REFHTAEAERLCHSH L
WZEEFOLELRVEWIT R,

ey
3

PI# Vol. 106 No. 5(2010) 827



BE OEDECRIRRPE—ORBEZRELIR

Table 4. C BUSHFRDAREHA K51 > (2010 FE)

| EEEST Genotype 1 Genotype 2
- Peg-IFNa2a/b Peg-IFNa2b
BYIVAE | ribavirin(48~72 8R) ribavirin (24 38/

IFNB-+ribavirin (48~72 38R) | IFNB-+ribavirin(24 8f)

BOAILAE IFN 83 (24 BfE)

IFN(8~24 58R3)

50log & | Peg-IFNa2a(24~48 BR) | Peg-IFNa2a(24~48 BfE)

CBFRIAILAF v PADOHRIEO

B R ARE, HEERD R, 728 2 ALT
AEL L HHER VL vwo TRV R,
DNAY A2 T N—TThbZEiEBEFRL
FTHBH. ALT fEHHERE, M/MIBAIER
TR E LTHD & HBREST LIER b FF
T 5. YRCHARE ALT 501U/ BT, Ii/h
W17 F/ul L ETH o7z 44 SEFIOFERTIE,
40% VLA F2 P EoBiFkTdh o7z, BRI
KE Rl ) BREEICAEN LT 7TV IHFELE
WA, RIF BRI 0.23%, BT RS
B2 EIRD DB 4% THY, BRITHAE
RTH5b.

CRFFLIIEREICE ) FRBEISRLRY, &
AL F1 THhNITEMFRMERIZ 05% T
»BH, F2 T 1.5%, F3 T5%, FA b bl
WL TII4E 8% Td h, EHIE U CHFEERE
DEERZZ LTI RSV, FEmIZZS
13 BT O DFFRERERENE L LD T,
HEIFLETHS. ERAONTTVERIT LD
2 b BRI - B2 EBEZHSERETDH 5.

C BT RIIBERE, EEO) O, FE
WR DS E—HOEMEZBRWTIEA ¥ ¥ —
7 LU VIRENERENLRETHD. VTANVA
ORI (ka4 7)), 94 NVABOMEDN) 2, E
AKEHA KT A4~ (Table 4) [T LIZBHEHPEE
ns. BEDNRYA v ¥ —7 0 - ribavirin Hf
HEEchE, 1 HETAVARBEMNTH
50%, ZhBSChhiE 80% L TEM(7 AV
ZOHE)FEEINE. A V¥ —7 20 VKD

828 PI%} Vol. 106 No. 5(2010)

BERSVRVWHER TR, FMERICHAZEDZH
FEA, BIUOEHNRZEMELOHFBHIEIN
5, FRREELINA vy —7 0 RRER
BEREISHIZRLS o TBY (RAIA 1A
), FfALLT L EoTWnAEIEHBEIERAT
F L.

BEbHH IO

RO 7D, FRIA VAT )T
DEY T+ 0— - BENFEETHL. LICH
HRERA %L, BREFRTNEM LI LOBRYE
LE% by BEddkE2 ply 2 BhEw. —&
MoHE 5T, BME, TBREEF—HLEoT
W CIHEBRELZ S, 7 LTV LENDH L. [HE
FFELC BT B IR R IR B HRAEHRICEI T 2
#4 ¥54 ¥ http://www.mhiw.go.jp/bunya/kenkou/
kekkaku - kansenshou09/03.html |12 1Z, #bIBoD BEH#
e, EPESZOEEMED, [FFENREREK
http://www.mhlw.go.jp/bunya/kenkou/kekkaku-
kansenshou09/hourei_0LhtmlJiZid, T, BRHHR
M, z L CTEROHKE, EHEHBITTVLHDOT—
EA- (A4 AN
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A case of acute hepatitis B who had an onset 6 months after blood transfusion.
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SUMMARY

Aims/Objectives: To clarify transfusion incidence of
hepatitis B virus (HBV) infected blood negative for mini
pool-nucleic acid amplification testing (MP-NAT).
Background: Japanese Red Cross (JRC) blood centres
screen donated blood to avoid contamination with HBV.
However, a low copy number of HBV may be over-
looked.

Methods/Materials: In Hyogo-Prefecture, JRC blood
centres screened 787 695 donations for HBV from April
2005 to March 2009. Of these, 685 844 were donations
from the repeat donors. To detect the donors with HBV,
serological tests, MP-NAT and/or individual donation
(ID)-NAT were performed. To detect the recipients with
transfusion-transmitted HBV infection (TTHBI), sero-
logical analysis and/or ID-NAT were performed.
Results: In this study, 265 of the 685 844 repeat dona-
tions were serologically and/or MP-NAT positive for

HBV. Their repository samples from the previous dona-
tion were examined in a look-back study; 13 of the
265 repository samples proved ID-NAT positive. Twelve
recipients were transfused with HBV-infected blood
components derived from 10 of the 13 HBV-infected
donors. Only 1 of the 12 recipients was identified as
TTHBI case. Seven of the 12 recipients escaped from
our follow-up study and 4 recipients were negative for
HBV during the observation period.

Conclusion: On the basis of the look-back study among
the repeat donors in Hyogo-Prefecture, Japan, dona-
tions with HBV-infected blood negative for MP-NAT
occurred with a frequency of 13 in 685 844 donations
(~1/53 000 donations). However, more than half of the
recipients transfused with HBV-infected blood negative
for MP-NAT could not be followed up. It is necessary
to establish a more cautious follow-up system.

Key words: HBV, ID-NAT, look-back study, MP-NAT,
TTHBIL

For the purpose of the prevention of transfusion-
transmitted hepatitis B virus infection (TTHBI), Japanese
Red Cross (JRC) blood centres have been screening
blood with serological tests for hepatitis B surface anti-
gen (HBsAg) since 1972 and for hepatitis B core anti-
body (HBcAb) since 1989 (Japanese Red Cross NAT
Screening Research Group, 2000). Currently, nucleic
acid amplification testing (NAT) methods are widely
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used in Japan as useful diagnostic tools for virus
detection.

In 1999, mini pool (MP)-NAT for hepatitis B virus
(HBV) was implemented: MP-NAT with 50-member
mini pool samples (50-MP-NAT) had been included in
the JRC donor screening system since 2000, but that was
replaced by 20-MP-NAT in 2004 (Yugi ef al., 2006). The
screening system including 20-MP-NAT or individual
donation-NAT (ID-NAT) has been the standard method
in Japan since 2004. Table | shows the HBV tests for
donor selection that are now conducted in JRC.

However, it may be impossible to exterminate HBV
infections, despite the introduction of sensitive NAT. The
current NAT system cannot completely eliminate the risk
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