Summary

WER, HIVESREORTRERDE 2 (A&
BRIEETH 5, HIVEEZCEBEITREDE
REIES &, BMICHCVERZE IS HHIVERE (ART)
TOREEOHRE - BEEE(LE ¢ 508D
H3E EHVEREDREEIET 5, HCVIZH
TB2TI7FoNEVERRTE, =TEERLE
B U 2BA B bnrEE, BEFROBE
EREOBBENALG EICEEEB VB EK
HHNB,

R R E R R R R TR

HCV
1 8—7 O VBE
JIsEy >

telaprevir

BHEL 2y —ADH 57, BFHCVRNAET

CEIJF 4577 A4 )V A (hepatitis C virus ; HCV) i34
RTH 13,0005 AA%EH L, 400~50005 A ASHIV
EEBRELTWBEY, T, 7 A H TIRHIVESE
FHOH0U%DBHCVEE EHE I N TWwE23, —F,
A TI320044E DI A7 )8 OB LI & 5 2 EFRZE
THIVEGE D192% BHCVIERREET, 209 H8
80% HSHCV-RNAGH: & i S Tw b9, HETH,
HIV - HCVEHRGEE DL I E I L 2 B
PEETH L, £OMTIE, BURAEEEH, REM
W, RIS X 2 EYEIEY e E PR TH S,

T A Y B OKBIEGE (n=23441) 12 BT HHIVEE
BeHEEDOEFAT, AIDS(31.1%) 12T A
BHEZE (145%) BV E BB SN T 59, L
T, HCVHS BB L TV AEEICEBTICELH
HEmES6THEETH Y, CEAFLEa Yy Pu—L
THEILNEETH .

HIVEBES R SRz &, Y3FHCVSE L UBET
%7 4 v A (hepatitis B virus ; HBV) i&¥e 4 135
HENTWBIET TH D, HIVESESZH S -

THCVE % 7% { Th, #BHICAST/ALT LA
BOLHEBHCVY — 7 — 2 BRET 525 HCV
PRI Tk <, BFHCVRNAR ST RE Th
%o AST/ALTHSEHMEA & 57T b HCVHU A
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MR TNE RS v, Thid, HIVEEOFEII)
P OLTEBTXEFETH B, £/, AST/ALT
PWEFHETHEREOY A 7T RSN TV A
&, B 1BHCVIAZMET S 2 & SHCVERE
BB 29 2 THREVWZ 5,

HCVIZ, WoZzARIET 5 E70~90% & EHEICF ¥
V7T A EPMLENTEY, HIVEEETH R
DIEDPVZ D, FOO, CRAKITREZH S
E, WENAEBETAZ LR b, HETIEN
74 v %—7 x1 (peginterferon ; Peg-IFN) HiA
PERINT 5 2 &% < (RELEISHY), HIVIERYGE
Tlidgenotypell 2 5 390% L WHCVHER A G
bbb, Lo, HIVEEFEITLAMEHICL > 5 —
7 x 1 ¥ (interferon ; IFN) # A % [{ - 7= WA O
WiERL v, — BRI, HCVEIEREPER SR
T6» AFGE L CHHACVIEZHF T 52 HE1S, 18
AL L HE L CTIFNIEREZIT) T 2950,

—7%, HIV - HCVIR# DR BIC A D0 o 7234,
HOVEES M 2 33 A2 MEMZ U2 L, &
WHCHEE T %0 7072, BHEBTHo2HE, CRFX
OBFYWETENEEZ SN D, HCVOREGD 5
OFMIENZ ETFNEREDRIET D, FEET
R CIFNIERR 2475 T & &b 5,

Benhamou % 139, HIVERHCEUB MRS & B
HWE A< v F S HIVIERYCHRVE I 45 B o iF
MMEAL O R B & L U, HCOVHL SRS B]IZ H

HIVESBEGILERSH N L2 HE L Tw Db, F
TR R 2 R CRIT 5 &, HIVES R
TIX0153/4ECTd v, FHE LHCVAEYeh 5264 THF
W 5O LT, HCVEAHEGH ¢120.106/5F
ThHY, BHE LHCVHIEYGED S38FE CTIHAIC 2 5
EvH(E1),

¥ 7-Pineda” & (&, CEUFHZRER IR B A -
ToOEFYMEZHIVREOFE TR L Tw 5,
HIVEEGBE S HIVIERR SR L, v (R fl 385
vs. 66i%), BUEAE I (86% vs. 58%), HBsHLE R
BEHE A (24% vs. 4 %) B EFRERTIGEVEZED D
bOO, FHEFHBAHIVEREE G164 A, HIVIE
EARE T8 A &, HIVEEP A OKEMIZIB W
THWHREALO—EIZH o TV B I EPRENTY
5o

PEoZ &as, HIVEGECHEBMETF£ICN LT,
BEHICHCVHER A HEE L -RENMADTZ I NS,
I, HIVEEOBEIIPPDOTITAL NS4 Vi
RofzdbDlhb, HRKAOHCVF ¥ Y TICBIT 5
genotype®® 7 4 W AE D4 iE, genotype 1 (13 &

A EHIDED AHIT0% T, B 4 VAR (250 log,TU/
mL) % #50%, 1% 9 4 b A B (<50 log,IU/mL)

WR20% L VI EETH B, —F, BHH30% R
genotype 2B T, HWUANVABEKY 4 NV ARITE
BEoLwHIWNIRTH S, 2F Y, genotypel F -

A NVABRREFAPHAAOHCVE ¥ 1) 7 0%

HIVE S CRIRMEAT 4
| FO=fa#{ il

FA=fTIEZ

METAVIRX37

F1=RE 0L PRk OI L I
Fo=RER AP PIARIR DRI L b

F3=FTEETLWBHDORERN

HIVIERE S CRUS AT 4

0.108/%F
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BEhBP, ZOEBMIBEOEERER TS 5Peg-
IFN - Y3 Y HEEEE b o TLTH, 74 VA
HEBR S 1345~50% (2% £ 5, M5, genotypel &l -
4 VA BEHB X Ugenotype 2 RIFEFI Tid, #
A NS4 CHRINDHERET)2ITH) 2L TIO%
Wy AV RAPERESRFTE 5, HIVEEHREL
TWhHEYA VAPRERETNZONEDY, D
[genotype 1 B0 4 VAR BEFIUSTH L
WROFTHEY (AHEOER AANDEFN— 3
YhREFERLOBBNICIFNGERELITIRE LFE
2B, L& L, genotype 1 - &y A4 v R BEHIC
9 BPegIFN » YN YEFFIEEED Y 4 v AFERR
RIIMEETHYOW(R2), §KTaT 7 —EHEEE
E D 3IHBERFED AT SN HERERBIRE %5
7255 (FE1),

WIZ, BEFARTA VOBELAERRBT 2. 7,
HEERTERY A VABER R S, genotypell HH
b o TIFNEMAED L { idPeg IFNEHEH % 1T
yo —F, BT ANWABIES R SPegIFN - U N E
Y v BEREEE ATV, genotype 1 Bl 4 H48MIH I,
genotype 2 B % 524G % 1T 9o Genotype 1 LD
B&, HCV-RNAOD B LA 1208 H LIF36HE £ T
LERMIE A T2RICIERET 5, 7272, BIEMICIE24E
B CIZBIEIELwnE 7 4 L ZEREIEL, 248
HOB S THEBEOLELZRHATHETH 5,
HIVEHEZ AT ABEIEY 4 VARREF K72
O, DS BENEOTRFRE IR TV EY (K
2)e Thbb, 458H F TICHCVRNADBMEILS
BwBoh RN, genotype 1 Bl 7% 57238, genotype
2R SAE T CHBHIMAERT AL VI DDOTH

F1. CHEBMFRICHNT HMERES 1 KT 1 (20115F)

,Eéfmiﬁn

1 Meq/mLL,yl_l;k

Eo (AR

Peg-IFNa-2b+ U /S EY 2 (48~T238H) -
+ Peg- 1FNg-2a+U s l: J (48~72JBFE1)

M OBRERYREL S
5.0 IOngU/mL i | : -
300fmol/l | IFNB-+ U ISE U > (48~T23ER)

'xﬁ%ﬁ&ﬁaﬁab
FUSEY > (241EF'1)

PN o ~2eam)

5.0 loglU/mL| lFN(Z B - ~2 .
-|300fmol/L - , Peg-lFNa~2a(24~48:§Fﬁ) - PegIFNa2a(24~488m)
IMea/miskil) , , Senia ,

2. HIVERCEBMIT R T HPeg-IFN -

UNE Y HREEDEREE

TELIEL . 868 133 412 95
Peg-IFN 2a 2a 2b 2b
YREYY - 800mg - 600~1,000mg 800mg 800~1 ,200mg
['=200/mm?jor 5 .
e 3. > 100/mm” D >250/mm° D
COAMEH KU T100199/mm" T [ pya o >200/mm®  HIV-RNA<
HIV-RNA HIV-RNA< 10, 000copies/mL 10,000copies/mL.
5,000copies/mL]| ' ’
ALT , C2ERLER PN N EREREOL &L E
genotype 1 BIDEIS 60% % 48% 55%
bridging fibrosis # g : L :
WOSEEFR+ L 12% 1% (BFEZ) 39% 29%
FEEOEE : ,
genotype 1 B D

1 A 29%

14%

17%

38%

HiVese: AIDSom | VoL2 o2
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=2 log drop
in HCV-RNA

HCV-BNA HCV-RNA “>
(+)
<2 log drop —> =Rl
in HCV-RNA
2. HIVERERCERUNEMF XIS T S IFNAEHEBORE
G : genotype
Bo Tz, MEEHNC L o THCVESZR S LIE 3. Genotype 1 BYIC3T BPegIFN - UNE U >

REROBEMRERET BIL-28BOSNP

%13 % < genotype 3 I % genotype 4 TS B 2 #XER ¢
A, ZOIR’E Tldgenotype 3 #lidgenotype 2 Fl o,

o XIM . T cC

genotype 4 i genotype 1 BIOEBIZHE L T b, ; ATD§§A$ TG TG

#3lE, HCV genotype 1 - & 4 V A BIEFIIZ RAF—KE EAE GG S TT
%% BPegIFN - YR E Y VEABEDO R 2 HE BAADEEE LT, XJv—FEESEIHAIHD3,

B 4PD1DEIETH B,
THEFELTA vy —u A% (interleukin : IL)- 1800001713 FLAFRIC O 3 DA EHAD, KU TIF Ak
28B M — 35 #£ 4 1 (single nucleotide polymorphism ; MEFE PR TS, —F, rs129798601EDuke X 5
SNP) #5485 S 7290 (K 3)o T4b B, IL28BO DHELDT, F1—IRZyTE¥RELTHENS L
. o . ENH B, WERFITTIE, rs8009917 T X ¥ v — K EES
Ly 3 D% — 7N Ak 7 {

SNP (BREUBIGS) 274 ¥ — AR THEHS SBROR 1, 1s12079860 T 1 7 1 F —H EHEAKE, ERGOEH
IS BIFCREICW I &, BARICY ) V% CHEBDTEBLAELY, BEBEERSEERL, BLZ
BT 52 0k o TR TRICEIRT 5 — 24 EERLTNBEZATRLEALL,

HHOEN), ~FuEekd LA F— ke
B SRS AR B TH S (R3)o BRI

BARRETFHENEGEE, Tur7—YHEEELD LaL, ARTEAO#EILIZELL, BECh b0
SHIBHBIEZTT) Z L EREITRETHS ), I L TUE TR 2V OMGITRETH 5o 4%

¥ 72, PUHIV#E % (antiretroviral therapy ; ART) LHCVISH T A7 A VAEDRRES v ¥ 23 FE
T B O RHIIZIE, UNEY e OEMHE ENTWEA, HTARTERA & OB E/EHE 13

BACHEEL2ETLILONSH LY, YNEY Y Y5 HEINTWBEDT, E#H i?ﬁﬁt‘éh%&: bhéo
v (ddD OMIERRE R AL, BEALHLET v ( e

F—=Y Z%RITH, RO &30 G IR %
B % [ £ 38 (non-nucleoside reverse transcriptase ‘ L
inhibitor ; NNRTD) THHEShB, /2, YFTY CEIFWAICE L T, SRBWEEYL FIA4 a8

YAZT)RUNE Y Y EGAT 5 EmEQRM % R RENTWBEHIVERE IS LTI 2D DAL,
ITIEFHY, TERIHHERTL, —FIFNT COHA A4 v BRLIBRICED L, OnEH

: ‘G;t :r-771:I//VJ(EFV)Z:O){?F%“C%%?MM%J“HV B’J@IFNT‘“’»‘?’E%ﬁ’)?b‘ @%ﬁ%lﬁiioé:lﬁﬂﬁﬁﬁ%‘?‘
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12:88 THCV-RNAD

5 20
(3.9%) (10.8%)
rs8099917
7] A ¥ v — R EERE

AT OESEF
[~ +—REiEetk

F oy Xtk =271

3. IL-28BMSNPHIC & f-genotype 1 BHCH § B Peg-IFN - UNE U H#

EO RIS

BATAT), FIEEREZIT) 2 REHITHITT 5,
Pesk, CRUFHEZICH T AIFNBETIZY NEY v %
PHTE o7, &, WEENTYNLEY V&
OBHMREBRET SN2, CRFEDOFA FI4 Vid
BEBHFSNLOT, BAFBEEO R —LR—=TI R
ERFERL TV E v, IFNBESTE R0EA
TOMR L FHEERELTY, WREDEEZEDS
HHILERHIELZV,

FHEDRBONA F54 VIRENTWE, BEI%R
R, WMBRYP—~A I VAPEET, FOLENR
RREICHEBELTIL ) ZEBERERTH S,

HCV - HIVE#HEREZE DS S MM RAZ A L7
BT, BEMEIRCRBIHFCFRESETLT
VWh, BULERERBICERT 2LEELEL 5,
7272, BEDIFNIRF X T h 0 5 BEIIKE V.
FEODH T 4 VA THCVER % SR T & 2 R DS
BOHEBRTHZEZEIRFLZ,
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Impact of ribavirin dose reduction on the efficacy of
pegylated interferon plus ribavirin combination therapy
for elderly patients infected with genotype 1b and

high viral loads
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Aim: To examine the impact of ribavirin dose reduction on
the efficacy of pegylated interferon (PEG IFN) plus ribavirin
combination therapy for elderly patients infected with geno-
type 1b and high viral loads.

Methods: A total of 72 patients, over 65 years old, were
recruited for this study. Patients were divided into groups
receiving either 600-800 mg of ribavirin according to body-
weight (Group 1, n=36) or 400 mg of ribavirin (Group 2,
n =36) plus 1.5 pugrkg (range: 1.3-2.0 pug/kg) of PEG IFN-o-2b
for 48 weeks.

Results: Total ribavirin doses were administrated at
9.80 * 2.39 mg/kg per day (3.29 + 0.80 grkg) for Group 1 and
5.87 £ 1.82 mg/kg per day (1.97 +0.61 gikg) for Group 2
(P < 0.001). According to the total clearance (CL/F) of ribavirin,
34 of 36 patients in Group 1 received over-doses of ribavirin.
In contrast, numbers of those receiving equivalent doses of

ribavirin were two of 36 patients in Group 1 and 36 of 36
patients in Group 2, respectively (P < 0.001). End-of-treatment
response (ETR) rates were observed in 23 of 36 patients
(63.9%) in the standard ribavirin dose protocol and in 23 of 36
patients (63.9%) in the reduction ribavirin dose protocol (NS).
Sustained virological response (SVR) rates were observed in
11 of 36 patients (30.6%) in the standard ribavirin dose proto-
col, and in 13 of 36 patients (36.1%) in the reduced ribavirin
dose protocol (NS).

Conclusion: Reduction of ribavirin doses for elderly patients
did not affect the outcome for the 48-week combination
therapy.

Key words: elderly patients, pegylated interferon, ribavirin,
total clearance

INTRODUCTION

EPATITIS C VIRUS (HCV) infection is estimated to
affect 300 million individuals worldwide® includ-
ing 2 million people in Japan.? Chronic HCV infection
often progresses into liver cirrhosis including the
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development of associated complications such as gas-
troesophageal varices, and hepatocellular carcinoma
over the course of 20-50 years.>* Pegylated interferon
(PEG IFN) plus ribavirin combination therapy is cur-
rently the most effective treatment for HCV infection.
Patients infected with HCV genotype 1 and high viral
load are known as difficult-to-treat, resulting in a
sustained virological response (SVR) of approximately
50%.>¢ The beneficial effects of antiviral therapy in
patients with chronic HCV infection include a reduction
in the occurrence of hepatocellular carcinoma or hepatic
disease-related mortality obtained via SVR. For the SVR,
it is recommended that the patient is kept on more than

© 2011 The Japan Society of Hepatology
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80% of the ribavirin dose, adjusted by the bodyweight
(BW) during the combination therapy.” SVR rate
decreased in a stepwise manner in accordance with the
ribavirin dose reduction. Ribavirin might result in severe
hematological adverse events when the renal function
is impaired, because ribavirin concentrations increase,
particularly in red blood cells. Generally, the renal func-
tion of elderly patients may naturally decrease with
age.*' Thus, it is difficult to obtain an SVR in elderly
patients infected with genotype 1b and high viral
loads.' In Japan, a high frequency of adverse events and
high rates of discontinuation of combination therapies
have also been observed in elderly patients.’*'* Some
studies have reported poor response to combination
therapy in elderly patients, especially female elderly
patients.'*® It is reported that accumulating combina-
tion of refractory factors can account for poor response
rate.'® ‘

Thus, elderly patients with impaired renal function
would often have adverse events due to ribavirin. In the
present study, we examined the impact of ribavirin dose
reduction on the efficacy of combination therapies for
elderly patients infected with genotype 1b and high viral
loads.

METHODS

Patients

HIS STUDY WAS conducted at three locations:

the National Organization Kure Medical Center,
Hiroshima Red Cross and Atomic Bomb Survivors Hos-
pital, and Hiroshima Prefectural Hospital. A total of 72
patients, over 65 years old, were recruited for this study.
All patients were infected with HCV genotype 1b and
had high viral load of more than 5.0 log IU/mL as deter-
mined by the HCV COBAS TagMan HCV test (Roche
Diagnostics Tokyo, Tokyo, Japan). The linear dynamic
range of this assay was 1.2-7.8 log IU/mL and undetect-
able samples were defined as negative. All eligible
patients were required to satisfy the following criteria:
(i) aged over 65 years; (ii) liver biopsy within 3 months
of the start of therapy; (iii) diagnosis of chronic active
hepatitis by conventional classification; (iv) positive for
HCV RNA of genotype 1b in serum within 3 months in
titers of more than 5.0 log IU/mL by the HCV COBAS
TagMan HCV test; (v) abnormal serum alanine ami-
notransferase levels for more than 6 months; (vi) leuko-
cyte count of more than 3000/mm’, platelets of more
than 100 000/mm?; (vii) serum bilirubin of less than
2.0 mg/dL; (viil) lack of liver cirrhosis, hepatocellular

PEG IFN plus ribavirin for elderly patient 627

carcinoma, autoimmune hepatitis, alcoholic liver
disease and any other chronic liver diseases (positive
for serological markers of hepatitis B virus); (ix) lack
of psychiatric illnesses, including depression, or
conditions affecting the bone marrow, alimentary, car-
diovascular or pulmonary systems; and (x) no immuno-
suppressive or antiviral therapy within 6 months prior
to entry.

Treatment protocol

Patients were treated with the combination therapy of
PEG IFN-a-2b plus ribavirin. Median dose was
1.5 ug/kg (range: 1.3-2.0 pug/kg) of PEG IFN-0-2b s.c.
administrated once a week; oral ribavirin was adminis-
trated twice daily for a total dose of 400-800 mg.

The standard ribavirin dose protocol (Group 1)
was as follows: 36 patients were treated for 48 weeks
with a median dose of 1.5 ug/kg (range: 1.3-2.0 ug/
kg) of PEG IFN-a-2b plus 600-800 mg ribavirin for
patients whose weight was less or more than 60 kg,
respectively.

The reduced ribavirin dose protocol {Group 2) was as
follows: 36 patients were treated for 48 weeks with a
median dose of 1.5 ug/kg (range: 1.3-2.0 ug/kg) of PEG
IFN-a-2b plus 400 mg ribavirin.

All patients at the Kure Medical Center and Hiroshima
Prefectural Hospital were enrolled in Group 1 and all
patients at the Hiroshima Red Cross and Atomic Bomb
Survivors Hospital were enrolled in Group 2.

In order to maintain consistency with current
guidelines, patients who were HCV RNA positive by
polymerase chain reaction and had abnormal alanine
aminotransferase levels at 9 months were removed from
the study and considered as non-responders.

This study was approved by the Institutional Review
Boards of participating clinical sites prior to study ini-
tiation, and the study was conducted according to the
Declaration of Helsinki. Written informed consent was
obtained from all patients.

Total ribavirin clearance

Total clearance (CL/F) was calculated at the beginning
of treatment using the method of Kamar etal’® as
follows: CL/F (L/h) =32.3 x BW X (1 - 0.0094 x age) X
(1 ~0.42 xsex) / serum creatinine (sex=0 for male,
1 for female). Serum ribavirin concentrations were
determined by a validated high-performance liquid
chromatography/tandem mass spectrometric assay us-
ing 13%-ribavirin as an internal standard.'**

© 2011 The Japan Society of Hepatology
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Virological response to IFN

The virological response to IFN was determined by mea-
suring serum HCV RNA levels via the HCV COBAS
TagMan HCV test every 28 days. SVR was defined as a
negative serum HCV RNA during the 6 months follow-
ing completion of IFN administration. All patients,
other than those with SVR, were considered to be
non-responders.

Histological analysis

All patients underwent liver needle biopsy under sono-
graphic guidance at some time in the 3 months prior to
the start of IFN administration. Baseline liver histology
of chronic hepatitis was classified, based on the extent
of fibrosis, into five stages (FO =no fibrosis, F1 = mild
fibrosis, F2 = moderate fibrosis, F3 =severe fibrosis,
F4 = cirrhosis) and, based on activity, of four grades
(AO=no activity, Al =mild activity, A2 = moderate
activity, A3 = severe activity).?!

Statistical analysis

Baseline clinical characteristics were compared between
treatment groups using Fisher’s exact test, or the Mann-

Hepatology Research 2011; 41: 626-634

Whitney U-test. Treatment efficacy was analyzed via
Fisher's exact test; P < 0.05 was considered statistically
significant.

RESULTS

Characteristics of the patients

HERE WERE NO significant differences observed for

the general characteristics of the patients for demo-
graphic, biochemical, virological and histological fea-
tures between the standard ribavirin dose protocol
(group 1), and the reduced ribavirin dose protocol
(group 2} (Table 1).

Total PEG IFN and ribavirin doses

Table 2 shows total PEG IFN and ribavirin doses in both
groups 1 and 2 for patients who completed 48 weeks
of the combination treatment. PEG IFN doses were
1.42 £ 0.25ug/kg per week (68.4 £ 11.9 ug/kg) in group
1 and 1.39 £ 0.27ug/kg per week (66.6 + 12.8 ug/kg) in
group 2 (NS). Ribavirin doses were 9.80 £ 2.39 mg/kg
per day (3.29+0.80g/kg) in group 1 and 5.87 %
1.82 mg/kg per day (1.97+0.61g/kg) in group 2

Table 1 Baseline characteristics of the patients according to two therapeutic groups

Standard ribavirin dose Reduced ribavirin dose P-value
protocol (n=36) protocol (n=36)

Mean age (years) 69.3 (65-77) 68.7 (65-75) NS
Sex (M : F) 16:20 18:18 NS
Bodyweight (kg) 57.4+1.9 583+1.7 NS
BMI 23.5+0.7 233£0.6 NS
FBS 101.6£19.0 107.1+294 NS
HOMA-IR 3.1+£0.6 3.3+£0.7 NS
SCr 0.72+0.16 0.71£0.12 NS
eGFR (mL/min per 1.73 m?) 71.8+1.6 74.8+0.6 NS
CL/F 6.20+1.98 6.72+2.11 NS
Basal WBC (x10° mm®) 47412 46+1.2 NS
Basal Hb (g/dL) 13.8+1.6 14.0£1.2 NS
Basal ALT (IU/L) 45+ 24 58 £32 NS
Platelet (x10* mm?) 16.1+£4.2 154+45 NS
Serum HCV RNA (log IU/mL) 6.4%04 6.5+04 NS
Hyaluronic acid 120.6 £135.7 142.1£123.9 NS
Histological findings

Staging 1/2/3/4 7/11/13/5 8/12/12/4 NS

Grade 1/2/3 15/18/3 14/18/4 NS
History of previous IFN therapies 15 12 NS

Data are mean * standard deviation.

BMI, body mass index; CL/F, total clearance; eGFR, estimated glomerular filtration rate; FBS, fasting blood sugar; HCV, hepatitis C virus;
HOMA-IR, Homeostatic Model of Assessment of Insulin Resistance; IFN, interferon; NS, not significant; SCr, serum creatinine; WBC,

white blood cell.
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Table 2 Total ribavirin dose and pegylated interferon (PEG IFN) dose based on bodyweight in two different protocol

Standard ribavirin dose Reduced ribavirin dose P-value
protocol (n=36) protocol (n=36)
PEG IEN dose/bodyweight (ug /kg) 68.4+11.9 66.6+12.8 NS
(ng/kg/week) 1424025 1.39+£0.27
Ribavirin dose/bodyweight (g/kg) 3.29+0.80 1.97 £0.61 P<0.001
(mg/kg per day) 9.80+£2.39 5.87+1.82
>80% ribavirin doses 15/36 0/36 P<0.001
Ribavirin dose according to CL/F
Over-dose 34 0
Equivalent dose 2 36 P<0.001

CL/F, total clearance; NS, not significant.

(P <0.001). Numbers of patients administrated over
80% of the dose of ribavirin were 15 of 36 in group 1,
and zero of 36 in group 2. Eleven patients maintained
the ribavirin dose at start of the therapy in group 1, and
21 patients in group 2. According to the CL/F data, 34 of
36 patients in group 1 received an over-dose of ribavirin.
Conversely, two of 36 patients in group 1, and 36 of 36
patients in group 2 received equivalent doses of ribavi-
rin, respectively (P < 0.001).

Ribavirin concentration during the therapy
of two different therapeutic groups

Figure 1 illustrates the ribavirin concentration of
both the standard ribavirin dose (group 1), and the

Ribavirin concentrations

(ng/ml) P <0.001 P <0.001 P <0.001

vl [ -
o 111

1000

5 4 12 N (week)

Figure 1 Mean (+ standard deviation) of ribavirin concentra-
tion in the serum at 4, 8 and 12 weeks from commencing the
pegylated interferon-oi-2b plus ribavirin therapy. The two treat-
ment groups included the standard ribavirin dose protocol
(O, n=36) and reduced ribavirin dose protocol (H#, n = 36).

reduced ribavirin dose protocol (group 2) at weeks 2,
4 and 12. At week 2, ribavirin concentrations were
2021 £ 121 ng/mL in group 1, and 1 449 £ 103 ng/mL
in group 2 (P<0.001). At week 4, ribavirin concen-
trations were 2 283+ 150 ng/mL in group 1, and
1776 £ 132 ng/mL in group 2 (P < 0.001). At week 12,
ribavirin concentrations were 2217 160 ng/mL in
group 1, and 1 861 = 132 ng/mL in group 2 (P < 0.001).

In group 1, the serum mean concentration of
ribavirin at 4 weeks in patients who experienced
reduced ribavirin doses was 2 300 £ 697 ng/mL, and
2214 +1030 ng/mL in patients who did not have
reduced ribavirin doses. In group 2, the serum mean
concentration of ribavirin at 4 weeks in patients who
experienced reduced ribavirin doses was 1697 + 639 ng/
mlL, and 1806 %703 ng/mL in patients who did not
have reduced ribavirin doses. The ribavirin concentra-
tions in patients who reduced their ribavirin doses did
not differ from those who did not reduce ribavirin doses
between both therapeutic groups.

Mean hemoglobin (Hb) concentration
during the therapy of two different
therapeutic groups

Figure 2 illustrates the Hb concentration of both the
standard ribavirin dose (group 1) and the reduction
ribavirin dose protocol (group 2) at every 4 weeks. Sta-
tistically significantly low Hb concentrations in group 1
were observed at weeks 4, 8 and 12 (P <0.05), and at
weeks 16, 20, 24, 28, 32 and 36 (P < 0.01).

Virological response

Figure 3 illustrates accumulating HCV RNA negative
rates during the combination therapy. There were no
significant differences in accumulating HCV RNA nega-
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Mean Hb concentration
(mg/dl)

24 8 12 16 20 24 28 32 36 40 44 48 (week)

* P <0.05 **; P <0.01

Figure 2 Mean hemoglobin (Hb) concentration at every
4 weeks from the beginning of pegylated interferon-a-2b plus
ribavirin therapy. The two treatment groups included the stan-
dard ribavirin dose protocol (O, n = 36) and reduced ribavirin
dose protocol (®, n=36). *P<0.05; **P<0.01.

Accumulating HCV-RNA negative rates

Hepatology Research 2011; 41: 626-634

tive rates between the standard ribavirin dose (group 1)
and the reduced ribavirin dose protocol (group 2).

Table 3 shows the end-of-treatment response (ETR)
and SVR rates. ETR rates were observed in 23 of 36
patients (63.9%) in the standard ribavirin dose protocol
(group 1) and in 23 of 36 patients (63.9%) in the
reduced ribavirin dose protocol (group 2) (NS). SVR
rates were observed in 11 of 36 patients {30.6%) in the
standard ribavirin dose protocol (group 1) and in 13 of
36 patients (36.1%) in the reduced ribavirin dose pro-
tocol (group 2) (NS).

In relation to ribavirin dose reduction during the
treatment, ETR and SVR rates were examined in each
group. In group 1, ETR rates were observed in 12 of 15
patients (80.0%) in the patients who were adminis-
trated over 80% of ribavirin and in 11 of 21 patients
{(52.4%) in the patients who were administrated less
than 80% (NS). SVR rates were observed in six of 15

(%)
100 4
&—E6—0
50 4
4 8 12 16 20 24 28 32 36 40 44 48 (week)

Figure 3 Accumulating hepatitis C virus (HCV) RNA negative rates of the two different protocols of pegylated interferon-o.-2b plus
ribavirin therapy at every 4 weeks. (O) Standard ribavirin dose (n = 36); (®) reduced ribavirin dose (n = 36).

Table 3 Virological response rate to two different antiviral protocols

Standard ribavirin dose Reduced ribavirin dose P-value
protocol (n=36) protocol (n=36)
End-of-treatment virological response rate 63.9% (23/36) 63.9% (23/36) NS
Sustained virological response rate 30.6% (11/36) 36.1% (13/36) NS

NS, not significant.
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Table 4 Number of discontinued patients due to adverse events

PEG IFN plus ribavirin for elderly patient 631

Standard ribavirin dose Reduced ribavirin dose P-value
protocol (n=36) protocol (n=36)

Depression 2 1

Anemia 1 0

Fatigue 1 3

Dyspnea 1 0

Ocular fundus bleeding 1 0

Rheumatoid arthritis 0 1

Appetite loss 0 1

Total 6/36 (16.7%) 6/36 (16.7%) NS

NS, not significant.

patients (40.0%) in the patients who were adminis-
trated over 80% and in five of 21 patients (23.8%) in the
patients who were administrated less than 80% (NS).
The patients who were administrated over 80% of the
dose of ribavirin showed relatively good SVR rates of
40%; however, patients who could maintain that dose
did not gain a majority. In group 1, ETR rates were
observed in eight of 11 patients (72.7%) who main-
tained the ribavirin dose at the start of therapy and in 15
of 25 patients (60.0%) in the patients whose dose was
reduced. SVR rates were observed in four of 11 patients
(36.4%) who maintained the ribavirin dose at the start
of therapy and in seven of 25 patients (28.0%) whose
dose was reduced. In group 2, ETR rates were observed
in 13 of 21 patients (61.9%) who maintained the rib-
avirin dose at the start of therapy and in 10 of 15
patients (66.7%) whose dose was reduced. SVR rates
were observed in eight of 21 patients (38.1%) who
maintained the ribavirin dose at the start of therapy and
in five of 15 patients (33.3%) whose dose was reduced.
There were no significant differences in relation to rib-
avirin dose reduction during the treatment in each
therapeutic group.

Adverse events causing discontinuation
of treatment

Table 4 summarizes the adverse events resulting in the
discontinuation of treatment in both groups. In group 1,
six patients discontinued therapy due to adverse events
(two depression, one anemia, one fatigue, one dyspnea
and one ocular fundus bleeding). In group 2, six
patients discontinued therapy due to adverse events
(one depression, three fatigue, one rheumatoid arthritis
and one appetite loss). Discontinuation rates during
combination therapy were six of 36 (16.7%) in group 1
and six of 36 (16.7%) in group 2 (NS). During the

combination therapy, two patients from group 1 and
one patient from group 2 developed hepatocellular car-
cinoma and discontinued combination therapy.

DISCUSSION

ECENTLY, PEG IFN plus ribavirin combination

therapy has become regarded as the current stan-
dard of care for patients infected with HCV genotype 1
and a high viral load. It is known worldwide that these
patients should be maintained on more than 80% of
their PEG IFN and ribavirin dosage.” In particular, SVR
rate decreases in a stepwise manner in accordance with
the ribavirin dose reduction. In the present study,
patients who were maintained on more than 80% of
ribavirin were approximately 40% among the standard
group, and not prevalent among the modified group.
However, the rate of SVR in the standard group was not
so good, and similar to that observed for the modified
group. These results may indicate that high doses of
ribavirin do not lead to SVR in elderly patients. The
results and statements of the present study are in conflict
with the well-known consensus. However, the rule of
80% ribavirin is derived from previous studies that had
not included elderly patients.” Recently, combination
therapy for elderly patients older than 65 years has been
documented in Japan. In these reports, the SVR rate in
elderly patients infected with HCV genotype 1 and high
viral load was less than 40%, similar to our data.’®?* A
high frequency of adverse events and high rates of dis-
continuation of combination therapies have also been
observed in elderly patients.”>> For achieving SVR
in patients infected with HCV genotype 1 and high
viral load, prolonged negative HCV RNA status of at
least 12 months would be important.*** Indeed, the
extended treatment improves SVR rates in patients
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infected with HCV genotype 1 with late virological
response to PEG IFN with ribavirin.?*** However, it is
unlikely that continuation of a full dose of ribavirin
based on BW would be tolerable for elderly patients
older than 65 years, especially in extended treatment.

The rate of discontinuation was similar between the
standard dose group and reduced dose group. Ribavirin
treatment can result in severe hematological adverse
events when the renal function is impaired, because
ribavirin concentrations increase, particularly in red
blood cells. Generally, the renal function of elderly
patients may naturally decrease with age.***® Thus,
elderly patients often demonstrated higher ribavirin
concentrations when they were administrated a stan-
dard dose based on BW. Indeed, the serum levels of
ribavirin were significantly lower in the reduced dose
group at 3 months after the start of combination
therapy, and some patients in the standard dose group
had higher serum levels of ribavirin. However, the
serum levels among both therapeutic groups were obvi-
ously lower than suitable concentrations of ribavirin for
eliminating HCV.?® In the present study, two-thirds of
group 1 patients required reduction of ribavirin, while
one-third of group 2 patients required dose reduction,
even if they were started on a dose of 400 mg. Moreover,
the ribavirin concentrations in patients who discontin-
ued ribavirin did not differ in those in continued
therapy, between both therapeutic groups. These results
would demonstrate that ribavirin could be harmful for
elderly patients even if the serum levels of ribavirin were
less than the suitable concentrations for SVR. The suit-
able concentrations for the elderly patients would show
an individual variation, and thus the levels of ribavirin
would not necessarily regulate dose reduction and dis-
continuation in the elderly.

Management of anemia during combination therapy
can result in treatment continuation and favorable
results. Many trials using erythropoietic agents*” and
vitamin E and C*** which can prevent ribavirin-induced
hemolytic anemia have been reported. However, those
efforts decreased dose reduction for ribavirin and dis-
continuation without improved efficacy. Patients in the
“2-by-2" positive group (Hb decline >2 g/dL during
2 weeks) and the group with lower CL/F were signifi-
cantly more likely to discontinue ribavirin due to severe
anemia. To decrease the risk of hemolytic anemia, the
early reduction of ribavirin due to the “2-by-2" rule can
help prevent progression to severe anemia, rather than
employing the standard dose reduction according to the
manufacture’s information.® In our opinion, elderly
patients who are treated with ribavirin at the 400 mg
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dose at the start of treatment would decrease their
chances of presenting severe anemia. In deed, two-thirds
of group 2 patients did not require further dose reduc-
tion. The ribavirin dose of 400 mg, used in the current
study, almost corresponds to a CL/F adjustment, which
has been used as a marker of progressing anemia that
necessitates discontinuance of the treatment. In the
standard group, almost all patients were regarded as
“over-dosing” according to the CL/F assessment, while
all patients were of the equivalent dose in the modified
group.

Recently, a genome-wide association study demon-
strated that inosine triphosphatase (ITPA) deficiency
protects against ribavirin-induced hemolytic anemia
and two functional variants cause ITPA deficiency. ITPA
gene variants protected against anemia in patients
treated for chronic hepatitis C. The major alleles of the
ITPA gene rs1127354 were also strongly associated with
ribavirin dose reduction.*** With regard to ribavirin,
we should consider not only CL/F but the ITPA single
nucleotide polymorphisms (SNP). However, ITPA SNP
assessment would not be available in most general hos-
pitals. The prevalence of the major alleles of the ITPA
gene strongly associated with anemia under ribavirin-
combined treatment is approximately 75%. Thus, we
should treat elderly patients appropriately who are more
likely to experience declines in Hb levels.

Various factors such as viral factors and host factors
have been reported to be associated with poor response
to IFN-based treatment. With respect to HCV genotype
1 and a high viral load, interferon sensitivity deter-
mining region (ISDR),* core mutation 70/91,'%3¢-3%
IL-28B,%-%° liver fibrosis, insulin tolerance and elderly
patients, especially female patients, have been useful
predictors as patients who are difficult to treat. Among
those mentioned, more important factors such as ISDR,
core mutation 70/91, and IL-28B cannot be included in
the present study. The difference of prevalence in those
background factors would regulate the rate of SVR. It is
likely that the SVR rate by combination therapy in
elderly patients over 65 years old was obviously lower
than in younger patients. In the present study, female
elderly patients also showed a low SVR rate. As men-
tioned above, we could not include ITPA SNP associ-
ated with ribavirin-induced anemia. It is likely that
Japanese elderly patients often have ribavirin-associated
problems.

In the near future, triple therapy, including inhibiting
protease in NS3/NS4 of the HCV polyprotein, will be
available.’ Among triple therapies, telaprevir is cur-
rently available orally, and may cause a rapid and

— 646 —



Hepatology Research 2011; 41: 626-634

marked decline in serum HCV RNA levels.*™** Triple-
combination therapies with PEG IFN, ribavirin and
telaprevir are expected to gain an excellent efficacy in
treatment-resistant patients infected with HCV genotype
1 and a high viral load. Of note, the addition of telapre-
vir to the combination of PEG IFN and ribavirin has
been associated with an increase in the rate of treatment
discontinuation, predominantly due to the adverse
events of rash and anemia.**** A decrease in Hb levels
was also found to be more common in patients
receiving telaprevir-based regimens. The decline in
telaprevir-treated patients was 0.5-1.0 dL greater than
non-telaprevir-treated patients. In one Japanese report,
the treatment was withdrawn in one-third of Japanese
patients, mainly due to anemia with Hb levels of less
than 8.5 g/dL.** However, ribavirin will most likely be
required in combination with other specific HCV inhibi-
tors and PEG IEN to achieve the high rates of SVR. Thus,
the current experience modifying only ribavirin should
contribute to the outcome of a lower discontinuation
rate in the elderly patients.

In conclusion, reduction of ribavirin doses for elderly
patients did not affect the outcome for the 48-week
combination therapy. In our opinion, the elderly
patients should be treated by combination therapy with
ribavirin at the 400 mg dose at the start of treatment,
because elderly patients tend to experience progressing
anemia during PEG IFN with ribavirin.
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PEG IFNo2b - Rib-Rel 2 #i& PEG IFNo2b - Rib #%5-#H 5 & U Adherence 2%ai[H] & [7%72 -
7212b b 53 HCV RNA AL R £ Y, DFPP 28 L3R EZE 2 b, il
2 SVR 218 L= 12 Bl 5 61 (41.7%), FiEH Rib BEA 9 Bl 2 61 (222%) TH - 7=
SVR #1X ISDR Z £ =2 LL 61T 2/2 (100%), ISDRZ R 0 % 721 1 %> core aa70 »* 91
—JHEERBIT 2/6 (33.3%), ISDRO %7213 1 52 core aa2 fH & dZEEHIT 1/4 (250%) DIE
AR L7=. BLRT IFN %475 7225 SVR 3% 5 2 5o 72 Genotype 1b - B [ VA EDOHEN:
C AU IF 212%f L, DFPP §f/ PEG IFN - Rib #iE 2 HiRm & LTI ) B4 1A IFN
Bl NR JEFIS° PEG IFN - Rib £/ Rel FEBIC W CIZ SVR 2SiRFC& B & 2 /e,

F5|HE . CHEBEMIEX —EiRENHEZH

RFAVF =70y - YNEY VEE A VAER

& E PEIZL D, Genotypelb - HY A VABOHEMEC
RFAL v F =720 - YN Y (PEGIFN - Rib) RUBMERF S DZF BRI E L 7253 50% 3R7212C
RBIFF 47 4 VA (HCV) OB E SR W 2o
EFIEPUI T Y A WV AAIEF T 5 interferon sensi-

1) ﬁ%ﬁiﬁcﬁj\%@%iiﬁﬁ%ggﬁf@ﬁ%ﬂ . tivity determing region (ISDR)?% HCV core 7 X / #8
2 g;ﬂ’;w‘i}@mﬁp’“ a7 (amino acid ; aa) RS, FEEMETTH 5 IL28B,

3) &R kML AR BHRME T EHBREICES 35 2 AL Tw
*Corresponding author: hirasima@toumeihosp.go.jp 5. 1T HE 121 Response-guided therapy® 2%
<ZA+H20114E4 8 28 H > <FRRH 201146 H 21 H > HERE X, BIREIAE O HCV BB % A Cia i % i
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EBYHIEVEETH L. RHHEREINIC HCV B kD
Bons L B2 HCV RNA E27REIC 2 LogIU/m!
DEETTAIENHED DIl o Tn5EY, —7,

2008 4E 4 A 55 Genotypelb * &7 4 VA& D C B2
T Je i U 3 98 8 I 4% 38 #2 (Double Filtration
Plasmapheresis ; DFPP) #5272 - 7z. DFPP
THCV OBWIRE 217> TRENC HCV K T#IC PEG
IEN - Rib 2 AEHEH I &I12L D, Genotype 1b -

B A VAROERE C BIBEFROBREIUE S
NAZEPPBEEINTVE. SHEEL I, DEIA v 57—
7 = 1 VG (IFN) %47 - 7248 Sustained viral response
(SVR) %% & L7z % o 72 BHEIEBNIZ A L DFPP & PEG
IFN - Rib #8FH L CIBEZ AT o 72D THE—FP 125 &
BWTRERBELHRET 5. &R0F5 o H Wik DFPP
B#H PEGIFN - Rib OZ& MO & HCV BERIED
BETH 5.

WREFE

TFER 1% 2008 £E 8 A A5 2009 4E 12 B ¥ ClcaHBEER
Bty —CDFPP 2 EAL, BHHBERLY -5
XU HEATHBRHE T PEGIFN - Rib #4177, B
BT IFN 24T o 7245 SVR 3% & N7 &> o 72 Genotype
b FW7 A VAR CEBEIFABRE 1261TH 5. KT
R EMEETHEFZ B L CRHREER YL v & — O3
FEEDHT %15 T prospective ICER L7z v A4 VA
EEITIGEBIATTIC ISDR Z 2% & HCV core $HHO
2a70 B L U aa91 ZEZ P L7z, HCV core HFEEIX
CLEIA #CHl®E L, #E DFPPEit:, 4 BM%, 12
B EIHIE L7z HCV RNA & Real time PCR #:Gifll
F L, 6 DFPP R, &#&5EH DFPP#THER, 4
FH, 8 A H Dk 4 BEENE IR EE T
7z, 7Ty KT 7Rk, AWSEERE 72 REERIR
0 F Y T ukk&H Gam Cath 7 7 —F 0V N 2% &
LCHEM L7 DFPP &, —RBEICHBALELZ? 7 L A 5 4
WSS A= 70— 0P, “REICAHAAr—F70—
EC-50W &/ LIm#FIE50mL/kg % HiE L L7-. DFPP
1B 3E, 28812 2 H4T - 72, #E DFPP
B2 PEGIFNo % 13:4F U Rib PIfik % B3i, 4 [H H DFPP
B 2 H BIES %47 o 72. PEGIFN O X o2a
AET B 2B a2a 2O 10 BIICIE o2b 2R
7o, AEZEMGEIX Welch B5E TITv p<005 2 5K &
L7

52% 9% (2011)

159 i
1. E2EF

DFPP+PEGIFN - Rib 2 7o 72 12 FlOFRR
F% Table 1 12”3, FH4EER 603 (37-74) =F, B
661 k6, BMIFH 2338 (18.7-294) kg/m* #i
159 12 IFN B #2 # %) (Non responder ; NR) 3
%1, IFNo2b - Rib $f 3 NR 2 #, PEG IFNa2b - Rib
B (Relapse s Rel) 261& NRS5FITH 5.
BITAFEDS Rib BEREETH - 12ER 4~12 O IFN O Ad-
herence (333 85.3 (63-100) %, Rib 133 87.2 (73.2-
100) % T&H-o7-. HCVRNA Z¥365 (54-7.7) Log
IU/ml Chotz. WERIZAEBEDORE S/ 9 FUTHEST
LF12S18, F2452%0, F3264ITH-o7-. ISDR
ERBUTOA8H - 125241 - 3B 1B, 5051 BITHo
72. Coreaa70 & £ 72 L (wild) 2» D aa91 wild %% 4
B, aa70 8 H Y (mutant) 52 aadl wild 252 F,
2a70 wild %2 2a91 mutant 2% 2 #, aa70 mutant 22
2a91 mutant (core double mutant ; COM) s 4 B CdH -
7z. AST 3P 615 (36-108) IU/L, ALT 1&F# 709
(36-148) IU/L, M/MIEFH 137 (106-230) x 10/
uL, Fibrinogen (33 2271 (182-324) mg/dL T&H -
7z.

2. DFPP DR

DFPP it 1261& T2 BT 5 E3OMifTC& /2. DEPP
DOZERNFH L MAATHIE S BEERP A PHE LD
5 N7 H o 72. Fibrinogen %% 100 mg/dL YL FIZEET L
DFPP % ik LRI B o 72,

DFPPZ & % Viral dynamics ##&f L7z (Table 2, A).
(O DFPP 1 [H%h% : #E DFPP #i#: T? HCV core i
BEEOEAL

HCV core #LFEEIZ#)E DFPP §i (Table 2,b) F
8189 (26-31900) fmol/L, #IE DFPP # (c) 6233 (<
20-23200) fmol/L Td - 7z. DFPP 1 E#h= (b-c/b) i&
#5259 (64501) % THo7z
(@4 DFPP #)% : %[5 DFPP B & 5 [ilH DFPP % T®
HCV RNA E0ZAL

HCV RNA Z#1[8] DEPP i (Table 2, a) ¥ 65 (54-
7.7) Log IU/ml, 5 [ H DFPP # (d) i 4.6 (1.7-6.6) Log
IU/ml THh o7z, £ DFPP X (a-d) X 18 (0.1-
48) LogIU/ml T - 7-.

3. PEGIFN - Rib O&AERB (Table2, B)

Case2, 6 Tld PEG IFNa2a 180 pg 12T, 1At 10
Blix PEGIFNo2b % RE IS U CiaEERs L 72, Adher-
ence 33 851 (61.2-100) % CTH o7z, Rib IZEFEI
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DFPP +PEGIEN - Rib for CH-C

11 : 577

Table 1 Background characteristics of patients treated by DFPP+PEG IFN-Rib

Adher- . HCV v ; Fibrin-

Age Wei ghtBMI ] ence  Out- UV RNA Viral mutation AST ALT PLT open

Case (years)SeX (kg) (kgz/ Previous IFN IFN Rib come bi- (LogIU/ (IU/ (IU/ (x10v (mg/

) %) (%) opsy " ISDRaa70a291 L) L) muL) 45

1 69 F 45 187 IFNo2Zb 24w NR F3A2 60 3 W M 93 36 106 188

2 37 F 80 294 IFNo2b 24w NR F1AZ 65 0 M W 53 73 230 202

3 61 F 60 267 IFNo2b 24w NR F2A2 77 I M M 108 148 148 182

4 66 M 55 229 IFNoZb-Rib24w 90732 NR NT 64 I W W 42 57 119 284

5 63 M 66 240 IFNo2b-Rib 24w 100 100 NR F3A2 65 0 M M 68 117 140 182

6 52 F 51 239 PEG IFNo2b-Rib 48w 100 86 NR F3A2 6.3 0 M M 51 46 142 324

7 70 F 61 24.1 PEGIFNo2b-Rib 46w 100 100 Rel F3A2 60 0 W W 56 62 146 191

8 57 M 69 265 PEGIFNazb-Rib 72w 78 89 NR F3AZ 73 0 M W 36 47 158 263

9 60 F 51 209 PEGIFNoZb-Rib 48w 63 69 NR F2A2 60 0 W M 50 62 101 280

10 74 M 62 223 PEGIFNo2b-Rib 34w 63 100 NR NT 74 0 W W 50 62 137 228

11 50 M 62 220 PEGIFNozZb-Rib 48w 78 68 NR NT 66 0 M M 638 77 100 197

12 56 M 67 237 PEGIFNo2b-Rib 48w 96 100 Rel F3A3 54 5 W W 63 65 117 204

Aver- 603 607 238 853 87.2 6.5 615 709 137 2271
age:

IFN: interferon, BMI: body mass index, ISDR: interferon sensitivity determing region, aa: amino acid, n: natural, Rib: ribavirin, w:
weeks, NR: non responder, PEG: peglated, Rel: relapse, NT: not tested, W: wild, M: mutant

& U CHB#ERLE L, Adherence (33 82.2(62.0-100) %
T - 7>. Rapid viral response (RVR) B X U'Early
viral response (EVR) & %z o 72 Case2, 3, 7, 12 T48
BT % AT /2. Late viral response (LVR) & %o
7z Casel TIIFEEIYE ST 50 B THBELRT L7225,
Case9 Tl 72 ;B HIGEHEZ Mk L7=. NR L)l L7z Case
5, 6, 8 11 Tid& 4 168, 24 A8, 488, 24
B TEEEPIE L7 Cased 12 Hb 59 g/dl T TIETF
L7272 4 BT, Casel0 {2IM/MK 6.2x 10 /uL £°C
T U727z 8 R G % #ak L7z (Drop out ; DO).
4. PEG IFN - Rib #2® Viral dynamics (Table 2, C)

Casel ® 43l E 12 3, Case8, 9 ® 12 HIZHB VT HCV
RNA HBPEC D B8 53 HCV core FLBUTRREELLT <20
fmol/L # /R L 7. Case2, 3, 7, 12 T3 HCV RNA
PO & HCV core MURIZRRELLT ORI 4 H &
12 8CT—8 L7

RVR @ Case2 & 1213 SVR %45 L72. EVR @ Case
3L 7I1XSVR 2415 L7-. LVR @ Casel i3 SVR %%
BL72H8, Cased i Rel &7z,

DO @ Case4 & 10 TiZ HCV RNA o tizdoh
Rhroi.

— 651 —

5. RIZBERER (Table2, D)

Bl % 9% IFN Bi 8 C NR 7% o 72 Casel-3 @ 341 12 3
B4 (100%)SVR % 4% L7z, Hiik# IFNo2b - Rib
BEFA 98T NR 72 5 72 Cased, 5@ 2 #i3 HCV RNA
DEMEALIZE S Ned o 72, BB PEG IFNa2b - Rib
DFAIBEIL T Rel 725 72 Case7 & 12 Tl SVR ZHfH L
7225, NR 72572581t Cased TLVR &2 o/2b Do
BAH9ICIZ Rel &7 0, SVR 2B L-HdE0 5h
ol BRMICSVR 2B L0k ge 124
o5 B (41.7%), RIIAHE Rib PFA#EEE 9 Birp 2 61(22.2%)
Tholz.

6. HCV B=TER LBEME (Table 3)
(D ISDR ZEH & core ZRFI DFPP 0% (4 HCV
RNA)

ISDR Z# 2 L L 2 %1 Cid DFPP #i# T HCV RNA
133 — 15 Log IU/m! DT, ISDRO % 721& 1 42 CDM
THRWVEH TIZFEH-23LogIU/ml DT, ISDRO
F7213 1 52 CDMA BITidFH —-14Log IU/ml DT
ThHoiz.

@ ISDR ZEH & Core 28 B P H i iAH#E 1

SVR {3 ISDR=2 Tl 2/2(100%), ISDR O & 724

1 TiX 3/10 (300%) THo7z. Core DERZHAE
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Table 2 Viral dynamics treated with DFPP and PEG IFN-Rib therapy

Viral dynamics by DFPP (A) PEG IFN-Rib therapy (B)
Case Before treatment After 1st DFPP After 5th DFPP PEG IFN Rib Duration of
HCV RNA Core antigen Core antigen 4 HCV RNA A4 Kind Initial dose Adherence Initial dose Adherence (weeks)
a (loglU/ml) b (fmol/L) ¢ (fmol/L) b-¢/b (%) d (LoglU/ml) a-d {LogIU/ ml) (ng) (%) (mg) (%)
1 6.0 4760 3660 231 54 0.6 o2b 80 99.1 600 98.3 50
2 6.5 4300 3430 20.2 1.7 48 o2a 180 95.8 800 100 48
________ 377 w0 1500 28 49 28 e 10 A0 60 723 48
4 6.4 5290 4360 176 43 2.1 o2b 100 67.0 600 68.0 4
________ 565 0 IS0 %8 48 17 e 10 M0 om0 A0 6
6 6.3 4510 3380 251 6.2 0.1 a2a 180 100 600 82.1 24
7 6.0 26 <20 23.1 43 17 a2b 100 100 600 100 48
8 7.3 20800 16600 202 47 26 a2b 100 68.8 800 89.2 48
9 6.0 1020 668 345 45 15 o2b 80 61.2 600 64.3 72
10 74 31900 23200 273 6.6 08 a2b 80 67.0 600 68.0 8
11 6.6 2490 2330 6.4 55 1.1 o2b 100 62.0 800 62.0 24
12 54 465 232 50.1 31 23 o2b 100 100 800 826 48
Average. 65 8189 6233 259 46 18+12 8.1 822
Viral dynamics during PEG IFN-Rib (C) p‘&u Reason of
Case Core antigen (fmol/L) HCV RNA (LogIU/ml) The initial point of HCV Virological  outcome discontinuance
Before  4W  12W  Before 4W 8W 12W 24W 48W 72w RNAwmegative (weeks) response of treatment ~ OF eatment
1 4760 <20 <20 6.0 38 16 12 0 0 21 LVR SVR
2 4300 <20 <20 6.5 0 0 0 0 0 4 RVR SVR
4444444 3 20200 113 <20 7720 0 o o 0 T EVR SR
4 5290 4360 64 33 37 60 49 64 — DO Anemia
________ 520 160 M0 65 51 51 48 88 o= o MNR
6 4510 2490 3560 63 62 65 62 64 - NR
7 26 <20%* <20 6.0 0* 0 0 0 0 5[12] EVR SVR
8 20800 8980 <20 7.3 46 32 23 25 32 — NR
9 1020 468 <20 6.0 40 40 12 0 0 12 24 LVR Rel
10 31900 12300 30100 74 66 60 64 — DO Thrombocytopenia
11 2490 2110 1980 6.6 64 55 47 56 72 — NR
12 465 <20 <20 54 0 0 0 0 0 4 [8] RVR SVR
*data of 5W SVR: 5/12 (41.7%)

[ ] previous treatment (relapse case)

8.5 : 21
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DFPP +PEG IFN - Rib for CH-C 13:579
Table 3 Viral mutation and outcome of treatment
Viral mutation AHCV RNA (LoglU/ml) by DFPP Final outcome n SVR %
ISDR mutation=2 n=2 15+12 SVR 2 100
SVR 2
ISDR mutation 0 or 1 _ Rel 1
without CDM n=6 23=14 NR . 333
DO 2
ISDR mutation 0 or 1 _ SVR 1
with CDM n=4 14=x11 NR 3 25
'ISDR: interferon sensitivity determing region, CDM: core double mutant
RVR: rapid viral response, EVR: early viral response, LVR: late viral response
Table 4 Previous IFN therpy and outcome of treatment
Pevious IFN AHCV RNA (LogIU/ml) by DFPP Final outcome n SVR %
IFN monotherapy n=3 27x21* SVR 3 100
NR 1
Ri = 1.9+£03%*
IFNo2b-Rib n=2 9+03 Do 1 0
SVR 2
. Rel 1
PEG IFNo2b-Rib n=7 14+£08%** 286
NR 3
DO 1

The viral load reduction rate of NRs to a previous IFN mon

otherapy was significantly higher than that of the pa-

tients who previously received Rib combination therapy. (*and™*, *and* * *; p<0.05)

ISDR: interferon sensitivity determing region, CDM: core do

uble mutant

RVR: rapid viral response, EVR: early viral response, LVR: late viral response

b5 SVR ZE(ZISDRO £ 721 1 2°2 CDM LA+ T
2/6(33.3%),ISDR 0 ¥ 7213 1 2> CDM T 1/4(25.0%)
ThHhotz.

7. ®i IFN BIOEESIRE (Table 4)

(DR IFN 5 DFPP O#)% (4 HCV RNA)

IFN ¥4 3410 DFPP §i#% TD HCV RNA i35 -27
Log IU/ml »4XF, IFNo2b - Rib 2 BITIiZ ¥ —-19Log
IU/ml P& F, PEG IFNa2b - Rib 7 #ITidF# - 14 Log
IU/ml D& FTH - 72. DFPP #i# ® 4 HCV RNA
1% IFN Bfis] & TFNo2b - Rib #1358 & OF PEG IFNo2b -
Rib BIOBICHEBEEZBDL (p<0.05).

@RI IFN FISRGmRE £

SVR #id IFN BT 3/3 (100%), IFNo2a - Rib
BT 0/2 (0%), PEGIFNa2b - Rib #IT 2/7 (286%)
Thoz.
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Z =

PEGIFN * Rib ®&3I2X Y, Genotype 1b - &7 4
WA BEOHGRYE C BBMFROZFRITLE L1205
50% (37212 C BT &Y 4 VA (HCV) OB &
N WIBEETHICTH 209 IGEIETRE T-75%% 4 1208
SNEHT, —RREIR TIZEHREBEO HCV B % A
T % 327 5 Response-guided therapy @ A%%
FEXh, HCV RNA EA R 2 Log IU/ml PL KT
5 EDHEHEDHBRED—DIZ o TnBY 0T,
BRI REIIC T b ZEIFB IS (DFPP) T
HCV RNA E# @4 847 LT PEGIFN - Rib & #:H
31U, Genotype 1b + B 4 W ABOEEIEY: C BHEME
FEOFEDNRIIHET 2 WEEID 5. 571, —F IFN
T o TER CEFRREZT O HEEmH L ) 3R
mErEENE. 22 THEREA L, LI IFN 2475
7205 SVR 28 6 e Do 72 Genotype 1b - B A VA
BOREMHESICY LERGEO—ERE LT DFPP & PEG



