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HEPATITIS C VIRUS GENOTYPE AND HOST IL-28B GENETIC
POLYMORPHISM IN PATIENTS WITH CHRONIC HEPATITIS
COMPLICATED BY HEMOPHILIA AND THE RESULTS OF
INTERFERON THERAPY
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Characteristics of the hepatitis C virus genotype and the response to interferon therapy were compared
between patients with chronic hepatitis C hemophilia and patients with chronic hepatitis C. The frequency of
genotype 3a was higher and that of genotype 1b was lower in patients with chronic hepatitis C hemophilia
than in patients with chronic hepatitis C. In addition, the frequency of a sustained virological response to
treatment was lower in patients with chronic hepatitis C hemophilia and genotype 1b. Blood products of the
same lot number had been used to treat brothers with chronic hepatitis C and hemophilia A, and analysis
result of IL-28B genetic polymorphism was both MAJOR, but an interesting result was that the genotype

differed between the brothers.
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0> (LUFIFN) #EE03%) & 12 < W genotype 1b D
HCVIEZEAI70 ~ 80 % Z& 58, 2ah¥10 ~ 15%,
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ZNONREMTH D, I MAIREE N HCY
IS B FIN &g o 2 I EAI O AL T dh
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ELUT, IBFERMEZE ERE Uz, HREFOYE
F % Table 212”7, ®4IE, IFND6 1 H LA
LRI B0 5721993 FE MM 5 1997TFE X TO
S5AERNCIFN a 2a £7213 2b WA DB 5 T6 %
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71.9%, group 27327.1% &, HADHHYY &—
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600 77 AL T7 AR, ZFO#%3BEMIE1H 30075 H
P CEH4RAEMR G 2707z, L LRBNS, R
THCV RNA DSRETEAE T 5 HIAFHE 114 24 LI
IZHCV RNA 735 141t 9 % transient virological re—
sponse (TVR) &72>72729, 2[HDBEEE LT,
PEG-IFNa2b% 160/ g & RBV &1 H 600 mg®D
#wmC, Case 113200599 H2 5 483fH, Case 213
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Table 1. Background of hemophilia patients complicated with chronic hepatitis C treated with IFN

Case Sex Hemonhilia Given blood  PLT of 1* Age of HCV HCV HIV
P products IFN I*IFN serotype genotype infection

4

1 Male A Highcryo®* 15 '/L;;gl 0 51 1 1b No
4

2 Male A Highcryo®* 13 '/?n>r;31 0 44 Other 3a No
— 4

3 Male A g;?;?k « % /?n>n<1 31 0 31 Other 3a No
PPSB- 16.6 X 10*

4 Male B Nichiyaku®** . 29 1 b No
PPSB- 25.7 X 10"

5 Male B Nichiyaku®** i’ 43 2 2a No

* Domestic plasma origin
** Import plasma origin

Table 2. Background of chronic hepatitis C patient treated with 1% IFN

Item Data
Case 564 cases
Male 409 cases
Female 155 cases
Year 48 & 11 years

HCV serotype 1 (%) 71.90%

HCYV serotype 2 (%) 27.10%
Previous blood transfusion 34.00%
Platelet befote IFN therapy 18.8 £5.8 X 10*/mm®

Following month 48.1 = 11.0 months

Table 3. The details of IFN therapy to hemophilia patients complicated with chronic hepatitis C

HCV

Case Hemophilia HCV contents 1* IFN 2" IFN
genotype
. IFN B (4weeks) PEG-IFN « 2b+ RBV
1 A 1b High (Mar/2000) (48weeks)
(Sep/2005)
' IFN B (4weeks) PEG-IFN « 2b+ RBV
2 A 3a High (Mar/2000) (56weeks)
(Mar/2006)
. IFN 3 (2weeks) IFN « 2a (24weeks)
3 A 3a High (Apt/2000) (Mar/2001)
PEG-IFN & 2+RBV
4 B 1b High (48weeks) -
(Apr/2006)
5 B 2%a Low IFN « 2a (14weeks) B

(Oct/2005)
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[0 600 /7 AL C, 2 E H % 5% H %5 Tat
24 A5 21T > /2. Case 413, 2006 4F4 AN 5,
PEG-IFN @ 2b % j100/.g & RBV % 1 H 800 mg ®
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L, AZE#&/~. £/, EDTA-2Nafll THRIMTE,
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71.9 %, 2a7%18.7 %, 2b7385% TdH 0, fh D
genotype [358 0 SN/EM >/, —HCH (C) &ff
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M2 T40%, 2a73161T20%, 3ant2fT40%
&, CH (C) ®Dgenotype 1bAI71.9 %, 2a7
18.7%, 3a/30.0% LIZRRDHMETH> .
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IFNVAEE 21T > = CH (C) ZAPET 5 MmASR~E
F 5 B DGR AE % Table 51277 9. HIEIFEE T,
genotype 2a T A JL A& TdH % Case 5 DAY,
16 % FTHCV-RNA Y B2 PE AL U 6 A& T 2438 il
HCV RNA 2V 7 ft F& 14 % 7R 9" sustained virological
response (SVR) Z7~L7z. Case 1, 2, 31T, 2[d]
HOWBBENTTHIz, T DFEE, genotype 3a TH
A )V A ED Case 2, 31F, 2EIHDEE TSVR &
725720y, Case L1354 T7#%3 » ATRMET
& > 7ZHCV-RNAMW B L, TVRE 7R 5 7z,
Case 1132 OEFEFEM 2 HAY & LU TPEG-IFN o
2a%, 1[E90ug T2 ICIROEMDER G &
fToTWb, %/, Case 4 DHEIEEDFEHRIL,
16 % PHCV RNA @ [& %1k 23 15 5 178 W non-
virological response (NVR) Td D, 2[EH DA
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3. HCV genotype B D#[E] IFN L DR ERRIE

HCV genotype jI| @ %] [0] D TFN {4 8 1k & & Table
4125”9, CH (C) &K TOSVRE|Z35.8% (202

Table 4. Comparison of HCV genotype distribution and sustained
viological response (SVR) rate after 1* IFN therapy

CH(C) : 564 cases ~ Hemophillia+ CH(C) : 5 cases

Genotype SVR Genotype SVR
Genotype la - - - -
Genotype 1b  71.90% (szi/%) 40.00% 0.0% (0/2)
Genotype 2a 18.70% (1%%") 20.00%  100% (1/1)
Genotype 2b  8.50% (5187/62%’) - -
Genotype 3a - - 40.00% 0.0% (0/2)

Genotype 3b - - - -
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(141
¥ 7= genotype Il DA AL T,
genotype 1b@D SVRZ |ZCH (C) T22.0% (5441
/246 ) TdH %73, CH (C) &P MAEFE T0.0%
— 7, genotype 2a® SVR
FIICH (C) T76.6% (49fil/64%1) TdH % M
CH (O) 5P AREZ T100% A H/1H) TH-

Case 1 & 213 WA TH O, HCVITEG L 7= S48

TIN5, _}\&%lwmﬂ%mﬂé@#bﬂ
b NEEVIIA AT d % [Higherio®| 2 1diH
LTWiz, UL UL S, BTN o 3RS
TR, ZOROBRNOIEED, F&EH %
O MEHANSER I T\, ZORBFNC
DT, HCV genotype & IL-28B i85 T4 M % &
8 72 IFN A D SO & 45t U7z, Table 6 1IZ/R9
£ 512, HIEIDIFN# 5 85 OFEEIE, Case 1 D
1Z517%, Case 2D BITMUBETHo7=. “AED
HIV ERIFED TR, HCV D genotype 1, bt
MN1b, 25133 B 5RTHD, HCVEIZZA
EHEIAMINARTH 2. HEIENEEERTT

Table 5. Result of IFN therapy about hemophilia patients complicated with chronic hepatitis C

C H hili Age of HCV HCV 1 IFN 2" IFN 3“TFN
ase emophitha I*IFN genotype contents therapy therapy therapy
1 A 51 1b High TVR TVR Under

treatment
2 A 44 3a High TVR SVR -
3 A 31 3a High Side effect SVR -
4 B 29 1b High NVR - -
5 B 43 2a Low SVR - -

Table 6. IFN reactivity of hemophilia A brothers complicated with chronic hepatitis C

Case 1 : Older Case 2 : Younger
Age of 1 TFN therapy 51 44
Sex Male Male
Given blood products Highcryo™* Highcryo®*
HIV infection No No
HCV genotype . lb. . 3a.
contents High titer High titer
AST/ALT 29/311U/L 42/65IU/L
before Y s
1 IFN Platelet 15.1 X 10*/mm 13.0 X 10*/mm
HCV RNA 850 k/IU/ml (original) 850 kIU/ml (original)
1" IFN therapy IFN- 3 (4 weeks) IFN- 3 (4 weeks)
Response TVR TVR
before AST/ALT 33 /28 IU/L 58 /82 IU/L
o [N Platelet 13.2 X 10/mm® 13.9 X 10*/mm®
HCV RNA 5000 kIU/ml (high-range) 5100 kIU/ml (high-range)
2" IFN therapy PEG-IFN a 2b+RBV (48 weeks) PEG-IFN a 2b+RBV (56 weeks)
Response TVR SVR

* Domestic plasma origin
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1%, WASAST 29 TU/L, ALT 37 IU/L, PLT 15.1 X
10%mm® TH 0, 1%, AST 42 IU/L, ALT 65 IU/L,
PLT 13.0 X 10%mm* CTd > 7=. HCV 71 )L A &S,
amplicor - original i £ C = A &% 850 k/IU/ml LA | &
HUANAETHO -, BIFIFNa L, #mENS
& H OMANESN TH O, FHANHIL 2§27
DIZ, FIRNTEH OIFN B 2 L7z, SFORE
5RO, FIEBEIZIHE00EATIH
M, ZO% M1 H 300 /7 BAL TR 4 EER S
Bzl ZAEBEGK TR, HCVIZ
EMERBRCRRIEL L 7228, &S T#%e~3 5 A
THBRLUTVROHETH o7z, FO5FEKIZMH
HOBEAEAZ. [0 HOIFNFEIAE R T3,
W AYAST 33 IU/L, ALT 28 IU/L, PLT 13.2 X 109
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mm* T&H 0, 1%, AST 58 IU/L, ALT 82 IU/L,
PLT 13.9 X 109/mm* CH > /z. HCV I 1 )L A &ld,
amplicor * high-range £ T A & % 5000 k/IU/ml L\
LEEBIANARTH> . FD/=D, PEG-IFN
@ 2b% 60 g & RBV % 1 H600 mg® & TIHE
ZBRIE L 7. A& HHCV RNA ORME(LIE 2038
HEig Dk, 2 %52 TE L), i
B RERE IR i < 48T, iRk < 56 HE[H
DIRFETHR T E L. BRI, WidkTr#3 » A
THBLTVR CH o 7275, 2BIZHCV RNA OFif
FalkAifi &, SVR &785 7z, Fig. 11T 5 DiRFERE
2 RS, R R A B O HCVRNA &1, 2[H
DEEE HIT—IFHICHCVRNAIZREME & 7250
I <IBGIRE L, IEFEIFIITVR TH - 7. Wi,

Table 7. IL-28B gene seasonal polymorphism of hemophilia A brothers complicated with chronic hepatitis C

Case 1 : Older

Case 2 : Younger

Genetic polymorphism Results Nucleotide sequence Results Nucleotide sequence
rs8099917 MAJOR T/T MAJOR T/T
rs8103142 MAJOR A/A MAJOR A/A
rs11881222 MAJOR T/T MAJOR T/T

100
====AST ===--- ALT = = PLTx10* =——HCVRNA Log IU/ml ’I
I
90 '
IFNB 4 weeks PEG-IFNa2b+Ribavirin 48 weeks PEG-IFNa2a ,"I
1
80 H — T
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' l’.: n;
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“ At U /'.'
LA ] ! 4 e [ SR \ ]
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R W\, Y [ v :
\_I’ H '-‘\\ A (l L‘Z '_'&‘..\-r'.‘v’{: ‘°s' '.‘\.-I' ] ",.'_ o k-\"\vl, ;
20 T—— s s : ; SUI ;
A o S~ o v FRRTOY o g Y RN Sy 3
; A —es — TSamm— NN B TN AN N N e o
0 A T e

Fi
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. 1 Clinical course of hemophilia A older Case complicated with chronic hepatitis C. Given blood product was Highcryo®. Quantity

of HCV RNA was exchanged to TagMan method. Genotype of infected hepatitis C virus was 1b, and host IL-28B genetic
polymorphism was MAJOR.
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DAY v — K EH#EEMK (L TFMAIOR),
rs11881222 EIH DEIFNL WA TA/A] TeH [A/A]
DMAIJOR, 18103142 fE 3% @ Kid 5113 W A% [T/T]
THH [T/T)] OMAIORTH > /=. HCV D
KELTIE, RiRDEBD, WpEbEmT1ILA
= CdH > =M genotypeld WAV b, 22132 TH >
7z,

Iv. ES

S 2L, AL ZImEREANC XD HCVIZ
YL CCH (O z#=a0fl, ZORICIFNREZ
107z, JEREN DI < HRTh 2L NREE %
HREL, WERICIFNIEEZ D IF7/2CH (C) B
= MEAEZ I U, HCV @ genotype & Bl 1%
& U TOIFN B RAE 2 e hst U 7=,

MR EENDOHCV FELDOFHEIE, BHITHE
5 VIR 784 &R IX A TRAEE XS
NTWa, MARBEFICI0EEZTTHEHAIN
TWE27 U F8AEN, 1~ 240 RF—77 58
U 7o i B 2 ok - AR I K> CTFfS S 7z ik
B VITIA T2 S OB 5E5N 5. HAR
TIX1970FERITAD, Z2HD RF—75 Dk
BIRG Ui 7 =)V 2 i B IORE L U i i ge A
T2 H T EEEA 2 EE L, ZOMEO M
WBEEITKENS L <EAIN, ELFBEOAHET
] A 1fiL 35 FH ofe D B4 & Bl X /.

4 RIHCV QKPR &5 2 5N 5 iR E AL,
M AR A TdH 5 Casel & Case 2 D HLepflIc 5 X
NTW=DIZENMEEHE, Case 3iTHGINT
Wz DI A MR, MARB TH S Case 4 &
Case 5 IZIXENIMAEHETH > 7=, L7 ik
F73, HCVIZE DREREHR I N TW/=MTAH
THdHMN, SHOSEFBEL TIE, < Enk
BARELIMIF — 0 fF 2k L CTHCEHN L T

B0, ENIMHEHR - A S H R D 3R GE
Lo Bbhb.

I A 99 BB 3 1T e U 72 HCV @ genotype O 43 i
13, BIF— ANEIZHIF % HCVgenotype D534 %
ML TW3Y EOWMEND S, HOE IR E
FHTIE, HAANTHEE D70% % 7% % genotype
1b1330 % I & £ £ 0, 1ald23 %, 3ald
30%, JREM &V 72 HATIEH /2 genotype® 7%
HiZD. ZH3MAEEE A HCVICRET )5
R & e 7z MR A O ATt Tdh % KE T
genotype la/iH > EHLNFHICHK? O §5LX
NTWws., HATIE, CH (O &fFMmARES
@ genotypeld, HIVEG 1 B # Tgenotype la:
33 %, 3a:21 %, 1b:18 %, 2a:11 %, 2b:
11 %, 4:7 %, HIVEE £ £ 3% T genotype 1b :
37%, la:25%, 3a:17%, 2b:12%, 2a:5%,
4:3%, la+2b:2%Th D, KEH D genotype
1aMN% <, FHFIEHIZZL ) genotype 4 H A LN,
IN SN ARMHA OB TH D, genotype 1
EARIENARIEIT< W, ELTWD. ZOF—
Mo, EEEANL, 2ARKIOEDE T
MAEX ORE I NS, #ED genotype DIEH4IT,
HIVEEIEEZ T2% LG 5T,

G E O E T, EAN 8 sk o B G 6
genotype 1b & 3a D HCVIZEH L, F /- A 4
FH >k O % 5-151 7% genotype 1b & 2a D HCV IZI&F: L
oo ENIMBERKTHORBNS, HHED, B
—fE R TODCH (C) ® genotype DEAME S ¥z D,
1A% BE DRER DMWY 1T Lz 4,
H A Tl S D B8 )3 75 Uy genotype 3a ViR
SNEERO—DELTIE, BEZ RNV, 1
MAER DB IR 222 L, ¥E5 a2k
iigr A LR B 70 5 genotype 3a D HCVIZ YL L 7=
nEEEIT 5N D, £z, WAMBERKOES
% D F 7z Case 31, %L 2 HCV /) genotype 3a
TdH D, IFNIEE TSVRAE SN,

4 [al Ok at T, IFNe2a, IFN a2bF 7213
IFNB DWTNADIFNBEMEEE WS i 5
B9 5E, CH (O &K TDSVREIL358% CTdH
D, CH (O) z=&HY 2 MAIREEDSVRE,
20.0% EAK/N D 7z, F 7= genotype Bl DB Bk A& T
13, genotype IbdD SVRZ |ZCH (C) T22.0% T
HBHIMCH (C) APFMAIE T0.0%, genotype



148 BN

2aDSVRHZILCH (C) T76.6% THDHMCH (C)
ARFMAREZETI0% THo. LnLENS
&% &V D BFE DMkt En Dl WREB D 72
W, FEHEEREZTT D IITRERIE I B A
H0, BROMIICED -, fEkOHE T, M
KIRICHCV EHIVOSEEG L 25513, HCVH
PRSI LN THEFT AN R < 1012, F 2 IFN HPRT
DB RIE N EHEIN TS, Ll
RIS, A IRICHCV ARG O 354 13 28
ETOETTIX, MARZRDIRVHCVIEGR &2
DM, TFN ORI B F% D0 Th 2 Wik
MEINTN5S,

IFNVEFE O K E D R A MO EK T & %,
IL-28B 8 x T D rs8099917 fE ¥k DEL AN, 5zh &
HI1Z [T/T] DMAIJOR, rs11881222 fEi DAL
W EHIT [A/A] DMAJOR, rs8103142 fE i D
LA W 2h & i [T/T] OMAJORT & o 7=
IL-28B&LT- 2% 7%, MAJOR DHH BB RN
E<, NTFTOEAKRIIYA F—REESRDY
BIXHBE RN, 80% DR TR R
OTHRAE EFbhTWwsd, DFED,
IL28B D &5 T 188099917 23 TT C, 71 IV A M D
ISDR 2¥Mutant (= 2), Core aa70 7% Wild DFEFI,
IFN + RBV ff L TORBE RS E . KRR
MHE5ENE, TN AMOEREL T, ISDRB
K WU Core aa70 It TE Mo /2. HILIFNIE
T2 EHFHRLTVR TH 7, BTl 1E
HIZER L /=M2EHTSVR &> /2. ZDRE
T, WA TIRARA MIOKR &L TEIL-
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