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Table 3 Univariate and multivariate analyses of variables associated
with thrombocytopenia (PLT < 1.3 x 10°/ul) in HD + HCV patients

Variables Odds ratio 95% CI P value
Univariate analysis
Age (years)
<60 1.0
>60 0.616 0.247-1.534 0.298
Sex
Female 1.0
Male 1.273 -0.518-3.129 0.599
Duration of HD (years)
<10 1.0
>10 1.321 0.555-3.141 0.529
Follow-up period (months)
<55 1.0
=55 1.057 0.445-2.515 0.899
History of diabetes mellitus
— 1.0
+ 1.426 0.557-3.646 0.459
Serotype
I 1.0
I 1.051 0.384-2.871 0.923
AST (IU/L)
<30 1.0
=30 34 0.676-17.103 0.138
ALT (IUL)
<20 1.0
>20 2.686 1.083-6.662 0.033
GGT (IU/L)
<50 1.0
>50 4.333 1.235-15.206 0.022
TC (mg/dl)
<150 1.0
>150 0.727 0.27-1.958 0.528
Multivariate analysis
ALT (IUL)
<20 1.0
>20 1972 0.665-5.847 0.221
GGT (IU/L)
<50 1.0
=50 3305 0.876-12.467 0.078

Abbreviations as in Table 1

P = 0.018) by multivariate analysis using two variables
including average ALT levels and GGT at baseline. The
average ALT levels were also associated with decreased
PLT (OR 4.470; 95% CI, 1.571-12.719; P = 0.005) by
multivariate analysis using average ALT levels and sex.
These results indicate that the clinical course of ALT levels
is associated with thrombocytopenia and a decrease in PLT
in patients with HCV.

@ Springer

Demographics of HD patients with HCV
who were treated with UDCA

We enrolled 16 HD patients with HCV who were treated
with 300 mg/day UDCA orally for more than 3 months in
August 2008, and compared these patients (UDCA group)
to 84 HD patients with HCV who were not treated with
UDCA (non-UDCA group). The UDCA group and non-
UDCA group showed similar demographics in regard to
age, sex, HCV RNA levels, distribution of HCV serotype,
GGT and PLT. The UDCA group, however, had a shorter
duration of dialysis and higher AST and ALT levels just
before UDCA administration compared to those in the non-
UDCA group in May 2008 (Table 5).

Efficacy of UDCA in HD patients with HCV

After administering UDCA, percent of ALT and AST
significantly decreased after one month and remained
constant up to 6 months compared to the non-UDCA group
(Fig. 2). Percent of GGT also significantly decreased after
2 months of UDCA treatment compared to the non-UDCA
group. In addition, ALT, AST and GGT levels significantly
decreased after UDCA treatment compared to levels before
treatment, but PLT did not change during the 6 months of
UDCA treatment (Fig. 2). In contrast, serum AST, ALT,
GGT and PLT in the non-UDCA group did not change
during the 6-month period from May 2008 to November
2008.

Discussion

Our study indicated that HD patients persistently infected
with HCV are at risk for thrombocytopenia (less than
1.3 x IOS/uL) and a decrease in PLT (more than 20%),
although the exact dates of HCV infection were not clear in
our study population. In addition, the basal or clinical
course of ALT levels appears to predict decreased PLT or
thrombocytopenia in patients with HCV. In this study
population, the prevalence [243 anti-HCV positive among
2539 HD patients (9.6%)] and age distribution (average age
was 63 years old) of anti-HCV antibody-positive subjects
and the frequency of the HCV serotype I (74%) were
similar to previous reports on HD patients with HCV in
Japan [24-26], suggesting that the clinical course of anti-
HCV-positive subjects in this study reflects those in Japan
as a whole.

It is known that patients on HD often have thrombo-
cytopenia [27], and there is a negative correlation between
the dialysis period and PLTs [27, 28]. It was also reported
that megakaryocytes are produced at lower levels in the
bone marrow [28], platelets are destroyed due to the
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Table 4 Baseline characteristics of four groups of HD patients with HCV according to the clinical course of average ALT levels

Average ALT A ALT < 15 B; 15 < ALT < 20 C,20 < ALT <30 D; 30 < ALT P value
Number 30 19 18 17

Age (years) 67.8 + 10.8 60.8 £ 10.6 64.0 £ 9.7 63.1 £ 8.7 0.105
Sex male/female 11/19 15/4 14/4 14/3 0.001
Duration of dialysis (years) 144 + 10.7 142 +£9.2 12.8 + 8.8 11.7+ 9.1 0.945
Follow-up period (months) 532 +£ 143 554 £ 164 64.2 £ 16.0 57.5 £ 163 0.290
HCV-RNA (Log IU/mL) 49+ 1.6 48 £1.3 52+12 48 +£ 14 0.774
HCV Serotype (/II/undetermined) 217712 13/6/0 13/4/1 12/4/1 0.949
History of diabetes mellitus (-)/(+) 23717 12/7 12/6 10/7 0.592
AST (IU/L) 150 £ 47 19.8 £ 8.6 228 £9.8 249 £ 8.0 <0.001
ALT (IU/L) 104 + 4.1 193 + 6.8 223 +£80 278 £ 7.9 <0.001
GGT (IU/L) 213+ 152 348 £22.1 81.2 £71.2 485 £ 1352 <0.001
TC (mg/dl) 149.7 + 314 152.3 £ 46.1 1549 + 37.0 161.2 £ 57.2 0.970
PLT (x 10°/ul) 1.62 + 0.55 1.62 &+ 0.61 146 £ 042 1.64 = 0.51 0.764

Abbreviations as in Table 1
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Fig. 1 Comparison of the rate of change in platelet counts by average
alanine aminotransferase (ALT) levels during the follow-up period.
Group A, average ALT < 15; Group B, 15 < average ALT < 20;
Group C, 20 < average ALT < 30; Group D, 30 < average ALT

appearance of the anti-platelet antibodies [28, 28] and
uremic materials reduce the effects of hemopoietic cells
[30]. In our study, PLT in HD patients without HCV was
significantly decreased after 62.2 months (—5.3%). How-
ever, PLT decreased even more dramatically in HD
patients with HCV after 56.7 months (—22.4%) compared
to patients without HCV. In addition, persistent HCV
infection was independently associated with thrombocyto-
penia and a decrease in PLT in HD patients by a multi-
variate analysis, but dialysis period was not associated with
those. Although the data regarding liver histology and
serum markers of hepatic fibrosis were lacking in our
study, it has also been reported that severe hepatic fibrosis
is associated with thrombocytopenia in HCV carriers with
end-stage renal disease [19]. These results suggest that
thrombocytopenia is more associated with HCV viremia

Table 5 Demographics of HD patients with HCV who were treated
with UDCA

UDCA® Non-UDCA® P value
Number 16 84
Age (years) 66486 692+102 0261
Sex male/female 9/7 54/30 0.743
Duration of dialysis (years) 6.5 & 6.6 182 =99 <0.001
HCV-RNA 41 +26 49+ 14 0918
Serotype (I/IIfundetermined) 12/4/0 59/21/4 0.669
AST (IU/L) 3024242 1924102 0.008
ALT (IU/L) 2534+ 169 17.1 £99  0.004
GGT (IU/L) 3234234 414 £391 0.793
PLT (x 10°/ul) 1.55+ 056 139+ 056 0577

Abbreviations as in Table 1
# Data was obtained at just before the treatment period
® Data was obtained in May 2008

than with the HD procedure or dialysis period in HD
patients.

Hepatocellular carcinoma (HCC) and hepatic failure are
critical complications in HCV patients, even in those
undergoing HD [10, 31]. These complications occur more
frequently in patients with advanced hepatic fibrosis [32, 33].
It has been reported that hepatic fibrosis can be predicted by
thrombocytopenia in chronic hepatitis C patients with or
without HD [19, 34]. In addition, hepatitis is usually assessed
by ALT levels, and changes in ALT levels have been shown
to be the most important factor that affects hepatic fibrosis in
chronic hepatitis C patients without HD [11, 12]. In this
study, we showed that basal ALT levels are associated with
thrombocytopenia by a univariate analysis and with
decreased PLT by a multivariate analysis. The clinical
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Fig. 2 Efficacy of ursodeoxycholic acid (UDCA) in hemodialysis
(HD) patients with hepatitis C virus. Percent of ALT, AST, GGT and
PLT in the UDCA group (n = 16) 6 months (—6 M) or just (0 M)
before and during the treatment period [I, 2, 3 or 6 months (M)]
compared to patients in the non-UDCA group (n = 84 excluding
6 M) in December 2007 (=6 M), May 2008 (0 M), June (1 M), July
(2 M), August (3 M) or November 2008 (6 M, n = 82; two patients
died before November 2008). Data are expressed as mean = standard
deviation. Closed (black) and open circles indicate the UDCA group

course of ALT is also associated with these clinical changes.
These results indicate that ALT is an important predictor of
thrombocytopenia which should be associated with hepatic
fibrosis in HD patients with HCV. In contrast, serum ALT
levels are significantly lower in chronic hepatitis C patients
on HD than in chronic hepatitis C patients with normal renal
function [19]. It was reported that a vitamin B6 deficiency
[35], uremic toxins [36], or ultraviolet-absorbing materials
[37] are associated with low ALT levels in HD patients.
Furthermore, ALT levels have been reported to predict liver
disease-related deaths in HD patients, even when ALT levels
are in the normal range [38, 39]. Our study also revealed that
both patients with abnormal ALT levels (Group D) and
normal ALT levels close to the ULN (Groups B and C) had a
significant decrease in PLT compared to patients with low
ALT levels (Group A). These findings suggest that ALT
levels can be used to assess liver damage in HD patients with
HCV, although the normal range of ALT should be deter-
mined in those patients with HCV in a large cohort study or
by liver biopsy.

HCV carriers with persistently normal ALT (PNALT)
are more often females than chronic hepatitis C patients

@ Springer

and non-UDCA group, respectively. The percent of ALT was
calculated according to the formula: %ALT = (ALT[—6 M, 0 M,
1M,2M,3 M or 6 M/ALT[0 M]) x 100. ALT alanine aminotrans-
ferase, AST asparate aminotransferase, GGT gamma-glutamyl trans-
peptidase, PLT platelet count. ¥P < 0.05 (UDCA vs. non-UDCA).
P < 0.01 (UDCA vs. non-UDCA), TP < 0.001 (UDCA vs. non-
UDCA), TP < 0.05 (vs. 0 M), 1P < 0.01 (vs. 0 M), *P < 0.001 (vs.
0 M)

with abnormal ALT [40]. This distinction is likely due to
lifestyle differences such as alcohol consumption [40],
hormonal factors [41] or lower serum iron levels [42].
Although the normal range of ALT in HD patients with
HCV may be different compared to the range in HCV
carriers with normal renal function, our study demonstrated
that females are more likely to have lower ALT levels,
even in HD patients (Table 4). This difference in sex may
also affect the decrease in PLT. In contrast, the frequency
of serotype II, which is reportedly higher in PNALT
patients than in chronic hepatitis C patients with abnormal
ALT [43], was not different between the four groups in this
study (Table 4). A further analysis of the factors associated
with elevated ALT levels in those patients with HCV is
required.

Interferon therapy has been shown to improve hepatic
fibrosis [44] and to reduce the occurrence of HCC in
chronic hepatitis C patients with normal renal function.
Compared to untreated patients, the risk of HCC after
interferon treatment in patients who did not achieve a
virological response was shown to be 0.20, 0.36 and 0.91
in chronic hepatitis C patients whose ALT levels were
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normal, moderately elevated (less than twice the upper
normal limit) and highly elevated, respectively [45]. These
results indicate that ALT might predict the mortality of
patients with liver-related diseases who have or have not
received interferon treatment. Although lower serum ALT
levels decreased the risk of HCC, biochemical and viro-
logical responses were limited [20, 46] and HD was one of
the factors associated with patients who did not respond to
interferon and ribavirin treatment [21, 22]. Other therapies
that lower serum ALT levels but do not involve interferon-
based treatment need to be investigated. Recently, it has
been established that UDCA up to 900 mg/day dose-
dependently improves biochemical indices such as serum
ALT, GGT and bilirubin [23]. Although UDCA seems to
lower serum ALT levels, the risk of liver fibrosis, and
possibly the incidence of hepatocellular carcinoma, liver
histology, serum hepatic fibrosis markers and prognosis
(including the incidence of HCC) should also be evaluated
over a long time period in HCV carriers with or without
HD.

Our study had several limitations; a small number of
patients was simply treated with UDCA as routine care,
selection of patients depended on each physician and then
the data collected retrospectively after a specified duration
of therapy. However, this study showed that UDCA
effectively had reduced serum ALT, AST and GGT levels
in HD patients with HCV. Interestingly, UDCA decreased
ALT levels even in patients with normal ALT levels less
than 30 IU/L (data not shown). Therefore, HCV patients
with normal ALT levels should also be considered for the
indication of treatment.

Although the patients in this study were treated with
300 mg/day UDCA, it has also been reported that a
600 mg/day dose of UDCA more effectively decreases
ALT and AST levels than a 150 mg/day dose in chronic
hepatitis C patients with normal renal function [23]. In
addition, PLT did not change during UDCA treatment.
Future studies need to investigate the dose-dependent
effects of UDCA on ALT levels and prospective double-
blind UDCA treatment over a long period in HD patients
with HCV,

In conclusion, HCV viremia and ALT levels at basal
conditions and during the clinical course of disease were
associated with thrombocytopenia and decreased PLT in
HD patients. We recommend that HCV carriers on HD who
have ALT levels greater than 15 IU/mL be considered for
treatment. In addition, UDCA should be considered for HD
patients who have chronic hepatitis due to HCV infection
but cannot receive interferon-based therapy.
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ERICE Y, SRR PER R RIEIR 2 AT
AH&HHE 2, HBV 2N BEMEALT 2 F6 55 N
LTwa. %7, HBsHUREAREMAL L 72 BEAE R
BEDPOLOBEERILDALDNE X DITRD, de
novo BEIFF& L IENh, EHENTWS,

HBV HiFHLIZEEL LT A2 ES
TEWHBETTERL, BRBIIHT 2HEROH
BCE ) FRICERZHEZS5 25, AR TId de
novo B B F 4% & HBV HIHMILOfmE L
W2 X BBIERFDOBUR E X RICDOWTIHBRS.

1) BREBRFRZRHCHRE - £ETERSE

| FESEENE HBV ¥ v U 7ICH T 3 EIEMAL

1. HBV Fi&EH LR

HBV BEEMHAL D% < 1w E AV E R < E A
WCAF a4 Fegbiil#le) vy~ 72
L7z3AYY, HEREWREBICATOA KA v
TNF VT RERLEAR LY, BEORE
WREOET 2 EZBICHET S, /4 HIVEE
FE”, FHBHZIZICLO LTI RERMBCTH
BHE#ERETHHRLNEYTY,

HBV iZ B FREESCLH RO KFELETE v Y
TALL, REERERZECRENICHFLRICA
), HBe yE/HBe fifkDtua vy N—=ya vk
L 312, HBYVDNA EDSRA L, & w3k
WEMEF v ) 7HICBITT 5. 20X ) RIEES
o % v 1) 7 Tik HBV DNA & 10'copies/ml &
W DOMEZR T A W ABEESHALNED, REDY)
TIVE A LPCRELREBREDUERT, €0
WA e L % o 72. HBVDNA BDE T I,
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EIEH#

HBV BHEHEALOBRRAES.

Figure 1.

TANVABEROWEFEROETICLZ S DLIZES
T, BEORBENENCLY DI HD
TH5H. Lzt THREASLRIEARHFICL D,
Z OF B2 AT 5 & HBV I35 5 ICHEGE
BT 5.

— %12 HBV BiftE1tid © HBV o5 @
EEDOHE @RIEDIERED S % 5 (Figure
1). HBV O#FHIIL§HEEDOHBIZETL,
ZOMIZIZHB TN (range 1~11 ) 233 5.
FY, EHNIC X B REMROHEED 5V ITHEEE
T & D, HBV 25858 LRGeS K3 5.
REBEMET LT I CRFRZIEBIDIIW
A, EFIOFRIEICE Y CTL (MBREEET Y ~
INER) mrRLE T ARERVEEE I NAEI
1Z, EEIRC RS AR S S, EERT
RPFRINS, BREMIlHRSh, REEN
BEEPEET 5 L BURRIIEFLT 525 B
FRICBITTAZLEDDY, RICHRIIBIENIC
5.

2. HBV BifbnERE

HBV BiEH b, BEORERRE HEEICX
LEENHI OMRES X OHBY OEGIREICE D
REsNn%. HBV BEMLOEKRREFL LT,
Bk, BE, AT70{ FERZEIRESATY
AH, EEHI O HBV DNA BSZ W2 L0 d
BEELZRFTHAHY. A704 F (FvaansF
T4 F) 2EHTSL YAV TIE HBY Bt

11

DY) A7 AT A5, T HBV 7/ AR
glucocorticoid responsive element 25% 1), A7
04 FAEERICYA VAZEBSEL7-0L%E
AbNTwaAY, BHY Y EICHTEY 70
T7+A773IF, F¥yneyy, €725
v, TV F=var 2 ERT A{LFEEETIE, HBs
PRGBS D 48% HHEEEILL, 74% CFAE
AERENZEHRE STV, HBe HuikHHE
F 1) 7 TlipreCEE, BCPEEXFOVA
WADEERLT 2SS D, FRZRET
5 ERBELLLR T W OEENILETH S99,

HBs fURB M ¥ VU 71203 % @i - 1t
EFEOBRICIE, TERE VIHEMNICERT Fu s
DOFHEEIHEREN TS, Lau 512 304D
HBs HiE GO EME ) Y NEBRZ ICLFEE
HITTARRICT I 7Y v OFHRGE & Rk 55
AT HERABRE T o 2", FERGHD53% I
HBV BIEHERA SN0 LIEG5RTIE L
#lH HBV B ibizA b nd, 537V U FH
B OFAEFBRES v,

Il HBV BEfERERE (CH (T 2 BEH(E
—de novo B BUFF %

1. BEfERfe® @ HBV ~— 4 —

BT HBV ICHI ST 2 L BEFRVFBZ 5
2, EHE L 1~3 1 oA THRIILE LT 5.
B &0 EEH Tk HBs fuR I B M L L, HBs#t
AL T 5. $-HBcfRIZESE 1 H A
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IyipEibl, EMREE0TETHS. 0k
3 7p HBs BB M T, HBc iffis v Lid HBs it
FrBEORBRIBEABRR LB ING. T2
HBV ¥ % ) 7 ORI 12 D MR RERA S
N5, HBV ORFEERYE T HOIETIEH 20% £
ETHLHEBMINTNS,

IhE T HBV BEAREEE, T4 VAR
B, BRICIZBEORELEZ b TE2
L UBEAE R EH 12 B v T H HBV id cccDNA
(covalentlt closed circular DNA) & L -TH#ElR
M L, HBVDNA OB E S RIEFH
LTWAIETHALRIC -2 Z0kH%
HBc #ifk %> U HBs Hiik 25kt O BEE B GE 12
BT, REROEKTIZEIVEREENS HBVE
EYEAL % de novo B BIFR L FEA TV AP, [T
BHTid, HBs LR 4> HBc FilERE O
BERBBELAZLIYLY FD33% 556 78% I
HBV B A 5N 2%, i, MEREICBT
HREEBHBEICB VT denovo B BT 134
50% & HBMBERICREINTHEY, HBs#l
FERETdh 205, WP IZFEF I HBY
DNA PP BRI 32 K8 Occult HBV infec-
tion (LM HBV &4 LMEh 245, Ihb
D% { i3 HBc $itdh %2 v Lid HBs AP BHETH
57,

2. BEAEEgE D 50 HBV BiEt b

fEsk & D {LEEEH O HBV BEELOF T
HBsHLRBEER O ~HIB W THIELHBHL
HBV BB I s 2 M oshTniz?,
LA LiE4E, S5 fuiEiif - fbaastuk % 2
HBs iR &t 42 HBc ik v» L HBs ikt
Bl 5 O HBV Bt L, 3% b b denovo BE!
JFRBIEML T 522, denovo B BT KIZH
WCEWD EREICI YR YR TEATEAF
RO L-BEICERCALRDL. VVEITT
12 & % denovo B BIJT451% 2001 412 dervite & i
INBMCHESREY. F0%, Hul X HBs
HEBREOEMY 3 E 244 Fle i, R
Ok — bCdenovo BEFEDORERELBEFTL
7z, FNUC X B & denovo B BIFFROFBREHE D,
YYFYITERATUAL FHAMAFERETR

(12)

AAxF{LtRERME H107E H9F5

122% (6/49 Bl) THo7=0wxL, AL T
BWBATIIL0% (2/1958) THh, U F
v= T x5 a4 NS de novo B BIBFRRIE
DYAZHFTHo72® JYyFI<Tide b
CD0E b TTAFATHMAELOERBE) V
0—F VMK G, CD20 2 RBTALAEEBLUVE
ENBHBEERIIEE Chizky, BlA
EROBTOMICREFENCTLZFET LB
MEOPERAEEIEEShLIEZEI OIS,
VY F YR THEFICIIEE I HBs A0 KT
BROLRBZLHHD, BHRERICH T B RIEH
fil4s HBV BEMHALOFRICZ o T HbNDER
o) (-

3. Denovo B BIF RO EERE

Denovo BEUF R OBRNERIE, DToLB
DThHbH OEREHRTH HBVDNADE
Bz s (bR{E12:H) @HBVDNAD LR
» 5 HhHE 10 8T HBs LB BREL L, €0k
FRE 95 A TIFANRIET 5 (Figure 2)”. ¥
ZhbH, HBVDNA LB S HEAREF TICH
RAE 185 BORFMYThBALNE. EE£HH
EHEE T, BESEMOBHAMEIFK 1184
Bl L de novo B BUFF 42 55 Bl EEFREE R 2 mE
LTwa®, ZhiZk b L denovoBRFRITER
EBEFREEN BESERSELS, PF YR
7 IF—ED¥— 2 fEid900IU/L LEND DD
BEY VY ME, HBVDNARBWRAEICEHET
Hotz. BIELZRIL de novo B RIFF 4 27% 12 L
BUFRTTY% THY, FLHEAFHIORTED
de novo B BIFF 4 100% 123 LB % 44% &,
Wb denowo BEIFRAPEZRICRETH -
72, BUEILL 7- denovo BEIFF RS HliZ VT
VUFR YT TERATUAL FHEROLEREIZL S
dDHo7

Il HBV &M EIC & 2 RIEERF R DERE

EESEEMETC & 2 BEFAOLERET
i3, HBVEERIEF £ BRI S 5 &
12, 2004 £ 8% (2/26 1) 7% 2008 i 35%
(8/23Bl) LML T3, &5 HBV B
L&D S b5, RBEHO HBs HEEBEO VbW
% denove B BUF S8 & 3 S LB EHNIE 48% (14/
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- HBV DNA HBsHLR e
285 | mmm || #E | wamioh | Bl |eamsa T
4~203) (8~12;8) (4~1638)

LEERERT < Fr s RaE
fLpmsaT b {f 33.58 (12~403&)

HBY DNA <+— > FERRE

5 HhR{E 1858 (12~28:8)
HBsAg — — — — — — — + + + +

8 ~~
7 E
400 = HBV DNA -6 3
= g
S - B
5 -4 2
< 200 = L 3 £
[a)
- -2 >
m
... e e =1 I
0 T T T 1 1 T 1 | — 0
0 4 8 12 16 20 24 28 32 36 40 44 48
Time (Weeks)

Figure 2. De novo B BUFROEER 7 — > (CCHE22 X W5IHEE).

206) #EDT WA, HBsHERBHEF YU 7
2 HOBEEETIE, BERE L LTE®RY
EARD LA, IR EOEBEPL B Y
TRFREOBERRELAONS. BIBELL
Tit, A704 F@F&kd$\v. —F, denovoB
RIFFRIZIZEA LD, BlHEY BN THY Y
FywTeAFUL FORHBEVRERTHA.
BEERTIZ denovo BRI BERENS L,
RRBEFAEENEEZ2L, 2R T F
oy THEBESh TS ezt o7 (Ta-
ble 1). denovo B BFRIZBIERFDO P T L AT 3
F-FidbE Ve, BRECIIFEEL
DENIHEETHH, BHBENE—RIZE-T
WakBEbhad T, HRBEBOEE7 U
FOERBHMEDRETH Y, TORBEITHTH
5.
IV HBV BEMEXSE

O BV BiEkLF oMMz 5 13T, E
EXEED [#RECHR - BERBICETIHAE
7] MBERAIR&L [HEBEEE2EDYA
W AMFRBEDREOEELICE T 520%] ¥

(13)

4@T, HBV BigHiLic3 244 F54 v %
PERL L7722, B, BXFA F5 4 w2 BET 58
H& 25— MIRESERI LT 5. SEEAF -
{EEWEMOR 7 ) —= vV TEELR AR, 3k
D HBsMMBEBEZ T TId %R { HBcHifkB L T
HBs AR ES TEX AP RED L WHETE
HTAZLTHE DTIEHAFIAVOBTFER
BB,

© 1. HBV BEHRALNEATA FI4 >

1) HBV ¥+ U7

HBs i E B cxf LTk, & 512 HBe#t
&, HBe#ifk, HBVDNA EERE*EHM L,
BERErFLIBETLILENH 5. HBV
DNABIFEETH 5 I LHEEILOV A2 EE
vy, HBs HUEBEE#] it HBe $iJH, HBe Hi{E,
HBVDNA ZBEREOER 22 bH O T HRHEMA
ERNCREE Y 7 o 7 BHA O FHRS 2175 . B
TrHusdgdWEgkLBEEORA LY T A EN
BeEhHERshs MB7Fu Ik )l HBY
DNABSETT2ETICERAREET LD,
HBVDNA EX% WEMAL ETIE, TE57EY
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Table 1. HBV B bic X 2 BIERF % (2004 ~ 2008 4)

HBY ¥+ VY7
(n =15)

de novo B BIfiT %
(n=14)

8 (Median (range) &)

59 (29 ~ 80)

66 (48 ~ 76)

#A (B/%)

9/6

8/6

wE (RE/EIH/LOHF)

3/4/8

0/14/0

iR (EF/RT/IFRHE

2/12/1

0/14/0

ERERR
B v E
Z O MmBCEEES
m#E LA DENEE
BEAE (Vo< FiRb)
Z D

7 (46.7%)
1

11 {786%)
2

2 1
4
1

i
VYT
AFEA ¥
FH AR

5 (333%)
11 (733%)

11 (786%)
11 (786%)
1

R DERE
BT s

15 (100%)

14 (100%)

BEICHRS2FET20PEE L.

2) HBV BEAERG«E

HBs HiE R T HBc Hifk 7 v L HBs HifkREi:
D¥BAIXEIZHBVDNA EEREZ ER T 5.
HBVDNA EEREFBETHOHNIIRRT F 1
FOFRS ®BiET 5. HBV DNA 29 H &
LT CREDEEE, HETE I UTHRRKTHR
IZHBVDNA %2 A 1HEE=#%Y ¥ Z¥5%. HBV
DNA O HBAROBHEEREOEY, V7
VF A4 LAPCRETOHENOLE L., BA#
£ |Z HBV DNA B ML LR E TE B ILH
B7rusok52RET 5 HBYVDNADE
ZF )T REEPET TR EREETHERDS 12
# R 2#kRE+ 5. HBs #iE K& C HBc gifk,
HBs fitkwihdBhoBaBEods L §
57, BEVERICRENHD D VI LBRERT
SUEHIGIIRAEIC & A A TIPSR E S h kv
ZrHHH, HBVDNAZEREI THET S
CEPET LW,

BEE7Fa /SR TICET 2HEREERR
WS, HBs UEBMA TIER T 2 ZBRT7 F
Oy oOfE5ERTHEECET S HBsHEEHE

(14)

HBc #ith 7> L HBs HifEB A6 TlliEHER I
b 124 AMIEHRSEMEL, OMRIAEPIC
ALT L HBV DNA 2FfBMH L T 25613
BESRTORE DT THS. 2L, BET T
07 FHREHT 6~8 7 BRICY A v X ME D
FHEBIVEEFLOREIRESINTS
N®, HERTHELOEICIL2 Y AMIIRELZEE
BENrLETHS.

2. HBV BEiEHALIEE S 5 A

HBV B g B iR B LS OB
T UV EF R BT A REHRBEETH AL
NBH, FOEEIEW". PEOATES KL
THEFF 7Y TRBHITIEA LRV, A
Vi UFEE— bORBHERE TR ENIIRENIDH
5% F/l25u4 FEeffi TNFafilk (£ V7
UF 7)) GBS & 5 HBV BiE Lo #igs s
HoiB? Crohn i, BUHEEHY v~<F, HWE
HBERRIINTEA V7 F V7 HERAICLVE
# 7 HBV Bigt{b R, L4485 denovoBE
FREOBED A ONE2, HE bIFETIR
HBV BRZIZWHT AL 70X V=T, I %
VEZFR, FTFUATTOERICEL T HBY
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ROY—=1T7 (26 21

HBs#t. HBcHifk. HBsiiik
|
HBsHLR(+) | 22 HBsHIR(-)
HBc?fiﬂi'H) and/or HBcfn"ﬁS.(—) and | =)
HBe#i/E. HBeHitk, HBsT(+) HBsH&(-)

HBV DNAE® 5
ahons

(4):BEBELNLE (=) BHSERS

3x6) 5)
EZAYLY
*6) HBV DNAE = 1B/ A ———
( AST/ALT 1E/H)
HEETRIUEHIZNAETHE
I

— 1
(+) BHEELE (=) RHBEERE

M7 IO 8RS | = |

#2).8) 910 :;E::wﬂiifi;:;;:izaiiumm:mw%m
Figure 3. SEHH - (LEBREICLIVRBET S BEFENESNS K54 >
* M B R BT 58 R REIH - {b3@Edd o a8 THIC, HBs EBTS
%\ i3 1Bs SRR O—#Ri2, HBV Biftfbick b BRFASREL, ZoFICiRE
LT AEASDY, EEIVLETHE. FOMOKRBIIBTHEREICL S HBY BIE
D) R 2 ZBLTHIBTALEND L. Tz, JCTHEETIERT F o/ FHE
BEpx¥Fr v AR, BELFHHRLERICRIETLLOTRE RV,
1) CLIABRTHETAZ ENFET L., #2) HBs EBEAIIHEEMEIC2 4
WETEIE ¥XRTCOENTEERT TR /RSl hilzo TEFBEMECI YV Y
BOBEE LV, E3) FEEHSEEIC HBe Hifk, HBs HithkilE OB BES Cidbikib
MPETLTVEEEXH ), HBVDNA EERELZ EICIABENET L. 4 PCR
BEBLY TS AL APCRIEICEDERTS. IHREBREOBWYTVY { A PCRE
AEF LW, &S5 VvxveT - AFuAf FERF, SRS HBV BiEkt
DEIAZTHY, BEEFLETHL. INVFS ¥V IRNLRRENNERE2E T,
HBV BiEHIbD Y X2 RAHTH Y, SHERVLETHS. H6) RBEMH - {LFEHR
BEZRETAH, TEZ2LUBRPCRS2HATIONES L. E7) RENH -2
k|t HBV DNA EEBRAEIMHBEL FIl ko B ETED RS #MGETS. &
8) BBE7TFuSRI T A ENOMEERERETS. E9) TROEFZHATHSICE
BEB7FO 7/ BEORTERELTRY. X2V —o Vv 7ZRBICHBsHE (+) FITIEB
HMBHFRIBTARET T R ERTREL®/ATHE. A7) —= Y 7KICHBe
Fitk (+) and/or HBs ¥ifk (+) BT, (1) REIH - LZREETHE S Ed
MBS R#ETsZ L. 2) ZOSBEEMRIC ALT (GPT) AEELTWS
Z k. (M LHBV BAMC ALT REOEEMS 554125 <) (3) 2 oL+ 12 HBV
DNA 2SRt LTwa o k. #10) BT o7 HERTHR 122 AMEHECE
BHEET?. SRABEFEREEBT7TFu /0B LoETICEIL. BEBEEFIC
HBV DNA EEHRAESKRIEBENL FIC 2o 2RETELICRS 2 HHT 2.

HEBLCERT A LIBmES L TWS. Th FoOBEFFE S, HBV BEEICET5E
T TIZHBV BEMHAESHE S Tw 5 EHIL BPELETHAE.

Table2D & BY TH A, SHOEWFHHR BEhIC

Fl, S5FEEIEERE R EHROBEMBIF L RE HBV BEHLIRBE T IR 2 MR,

(15)
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Table 2. B RFREEMILICREET 2 5EH

aANFIATEAF

FlLF=vur, FEHAFVYy, AFVILEF=ZvVOY

pEE AN E

FEYMEY Y, ZE¥VEY Y, ¥9 I VEY Y, TLFv 4 ¥ (BLM),
24 bwA4 ¥y C (MMC), 77+ /<4 YD (ACT-D)

W7V HEA R

¥y R+ (VCR), €¥75AF (VLB)

%9

7 V& WAL YTk A773IF (CPA), AFA773F (IFM), Zzusarzsvi,
HWEZFF » (CBDCA), YA 75 F > (CDDP), 7uh iy (PCZ)

{CHAIE P ¥¥5¥y (SPAC), 7H¥ouvry, 7rtur s (5FU),
FPAIEE Y, ANATZET) Y (6MP), AV FLFE—bF (MTX),
FATT =Y

Z DAtk L- 7 AT FF—¥ (L-ASP), 25 AN—¥, 7Y 77w F,
TRANAT Y, FeFFLn, TrEYF (VP16), 7VFIFTE Y
4v%—7zuar (IFN)

FTREERE VY F <7 (anti-CD20), 7L AV X7 (anti-CD52),

4703y <7 (anti-INF), AV NVEBL<wF=7

SCHk 32) 33) X DFIAWE.

RIERICHEBR T F o/ 2 &5 TE I €0 FHR
WHETH 5. % DEFIB VT HBV BEHEAL
BLUFOBENDOY A2 2 EMCFHT L L
ZEEEA, A2 - v FICL ) HBY BEHE
L&) A7 BEx Rmanciie L, SUeriio
B7FurZz2HHT 5L, HBV BiEHELN
RIIBWTRIEETHS.

1

2)

3)

4)

5)

x ®
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ders. Gastroenterology 68 ; 105-112: 1975

Dervite I, Hober D, Morel P : Acute hepatitis B in
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Med 344 ; 68-69 : 2001

Rostoker G, Rosenbaum J, Ben Maadi A, et al: Re-
activation of hepatitis B virus by corticosteroids

— 1065 —

(16)

6)

8)

9)

10

Rovg

11)

12)

in a case of idiopathic nephrotic syndrome. Neph-
ron 56 ;224 :1990

Esteve M, Saro C, Gonzalez-Huix F, et al : Chronic
hepatitis B reactivation following infliximab ther-
apy in Crohn's disease patients : need for primary
prophylaxis. Gut 53 ; 1363-1365 : 2004

Waite J, Gilson R], Weller IV, et al : Hepatitis B vi-
rus reactivation or reinfection associated with
HIV-1 infection. AIDS 2 ; 443-448 : 1988

Dickson RC, Everhart JE, Lake JR,etal: Trans-
mission of hepatitis B by transplantation of livers
from donors positive for antibody to hepatitis B
core antigen. The National Institute of Diabetes
and Digestive and Kidney Diseases Liver Trans-
plantation Database. Gastroenterology 113 ; 1668~
1674 ;1997

Uemoto S, Sugiyama K, Marusawa H,etal:
Transmission of hepatitis B virus from hepatitis
B core antibody-positive donors in living related
liver transplants. Transplantation 65;494-499:
1998

Knoll A, Boehm S, Hahn ], et al: Reactivation of
resolved hepatitis B virus infection after alloge-
neic haematopoietic stem cell transplantation.
Bone Marrow Transplant 33 ; 925-929 : 2004
Onozawa M, Hashino S, Izumiyama K, et al : Pro-
gressive disappearance of anti-hepatitis B surface
antigen antibody and reverse seroconversion af-
ter allogeneic hematopoietic stem cell transplan-
tation in patients with previous hepatitis B virus
infection. Transplantation 79; 616619 : 2005

Lok AS, Liang RH, Chiu EK, et al : Reactivation of
hepatitis B virus replication in patients receiving



224 ¢ H

13)

14)

15)

16)

17)

18)

19)

20

21)

22)

23)

24)

cytotoxic chemotherapy. Report of a prospective
study. Gastroenterology 100 ; 182-188 : 1991
Zhong S, Yeo W, Schroder C, et al : High hepatitis
B virus (HBV) DNA viral load is an important risk
factor for HBV reactivation in breast cancer pa-
tients undergoing cytotozic chemotherapy. J Vi-
ral Hepat 11 ; 55-59 : 2004

Chou CK, Wang LH, Lin HM, et al : Glucocorticoid
stimulates hepatitis B viral gene expression in
cultured human hepatoma cells. Hepatology 16;
13-18:1992

Omata M, Ehata T, Yokosuka O, et al : Mutations
in the precore region of hepatitis B virus DNA in
patients with fulminant and severe hepatitis. N
Engl J Med 324 ;1699-1704 : 1991

Dai MS, Lu JJ, Chen YC,etal:Reactivation of
precore mutant hepatitis B virus in chemothe-
rapy-treated patients. Cancer 92;2927-2932:
2001

Lau GK, Yiu HH, Fong DY, etal: Early is supe-
rior to deferred preemptive lamivudine therapy
for hepatitis B patients undergoing chemother-
apy. Gastroenterology 125; 1742-1749 : 2003
Fong TL, Di Bisceglie AM, Gerber MA, et al : Per-
sistence of hepatitis B virus DNA in the liver af-
ter loss of HBsAg in chronic hepatitis B. Hepatol-
ogy 18;1313-1318:1993

Michalak T1, Pasquinelli C, Guilhot S, et al : Hepa-
titis B virus persistence after recovery from
acute viral hepatitis. J Clin Invest 93;230-239:
1994

Raimondo G, Pollicino T, Cacciola I, et al : Occult
hepatitis B virus infection. ] Hepatol 46 ; 160170 :
2007

Kawatani T, Suou T, Tajima F, et al : Incidence of
hepatitis virus infection and severe liver dysfunc-
tion in patients receiving chemotherapy for he-
matologic malignancies, Eur ] Haematol 67 ;45—
50:2001

Hui CK, Cheung WW, Zhang HY, et al: Kinetics
and risk of de novo hepatitis B infection in
HBsAg-negative patients undergoing cytotoxic
chemotherapy. Gastroenterology 131 ;5968 :
2006

Umemura T, Tanaka E, Kiyosawa K, et al : Mor-
tality secondary to fulminant hepatic failure in pa-
tients with prior resolution of hepatitis B virus in-
fection in Japan. Clin Infect Dis 47 ; €52-¢56 : 2008
FHELE Be E o t OBRUER
KRUBRERAEOEELE (20084). @de

25)

26)

27)

28)

29

30

31

32

33

=

=

—

)

1433

novo BHEFFEIZBITE HBV BIEFENBLD
B EESEHEERERETRTAFE
[EEBEORF - BEEBICET 2 WEWNRE] 3L
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Recently distribution of hepatitis B virus (HBV) geno-
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Abstract

AIM: To analyze the efficacy and safety of a combina-
tion therapy of pegylated interferon (PEG-IFN) a-2b
plus ribavirin (RBV) in older Japanese patients (65 years
or older) infected with hepatitis C virus (HCV).

METHODS: This multicenter study included 938 pa-
tients with HCV genotype 1 who received 1.5 pg/ka
per week PEG-IFN «-2b plus RBV 600-1000 mg/d for
48 wk and 313 HCV genotype 2 patients who received
this treatment for 24 wk.

RESULTS: At 24 wk after the end of combination
therapy, the overall sustained virological response (SVR)
for genotypes 1 and 2 were 40.7% and 79.6%, respec-
tively. The SVR rate decreased significantly with age in
each genotype, and was markedly reduced in genotype
1 (P < 0.001). Moreover, the SVR was significantly
higher in patients with genotype 1 who were less than
65 years (47.3% of 685) than in those 65 years or older
(22.9% of 253) (P < 0.001) and was higher in patients
with genotype 2 who were less than 65 vears (82.9%
of 252) than in those 65 years or older (65.6% of 61)
(P = 0.004). When patients received a dosage at least
80% or more of the target dosage of PEG-IFN o-2b and
60% or more of the target dosage of RBY, the SVR rate
significantly increased to 66.5% in patients less than
65 years and to 45.2% in those 65 years or older (P <
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0.001). Adverse effects resuited in treatment discontinu-
ation more often in patients with genotype 1 (14.4%)
than in patients with genotype 2 (7.3%), especially by
patients 65 years or older (24.1%).

CONCLUSION: PEG-IFN «-2b plus RBV treatment was
effective in chronic hepatitis C patients 65 years or older
who completed treatment with at least the minimum ac-
ceptable treatment dosage.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Hepatitis C virus (HCV) infection is a major cause of
chronic liver disease, affecting 170 million individuals
worldwide'". It is well known that patients with chronic
hepatitis C eventually develop hepatocellular carcinoma
HCO) " Previous studies have made clear that interferon
(IFN) treatment is effective for eliminating HCVP" and
that it significantly reduces the progression of liver fibrosis
and the risk of HCCP. Antiviral treatment for chronic
hepatitis C has greatly improved, and the combination
treatment of pegylated (PEG)-IFN a-2b plus mbavitin
(RBV) has been apptoved and recommended in Japan
since 2004, as the first choice for chronic hepatitis C. This
combination treatment attained a sustained virological
response (SVR) rate of 50%-60% for genotype 1 in the
United States and Eutopem. However, SVR was relatively
low (42.4%%) in japm'}q, where chronic hepatitis C patients
are older, indicating that older patients did not respond
well to IFN treatment". Moreover, the combination treat-
ment was associated with more adverse effects than IFIN
monotherapy™". Older patients who have decreased car-
diovasculat, pulmonary and renal function have a higher
incidence of adverse effects than younger patients. The
rate of discontinuation due to adverse effects was re-
ported to be significandy higher in patients aged 65 years
or more than in those less than 65 years'"". Older patients
with HCV infection are at nsk for progressive Liver disease.
It was reported that clearance of HCV after IFN therapy
significandy reduces the incidence of HCC and death in

older chronic hepatitds C paﬁentslb‘lz}. Tkeda 7 o™ dem-

[ 4

.R“:s;iflmg“
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onstrated that IFN treatment is needed for 65-70-year-old
patients with chronic hepatitis C to prevent the occurrence
of HCC. We also consider older patients to be acceptable
candidates for antiviral treatment to prevent the develop-
ment of HCC, and previously reported that monotherapy
with natural IFN ¢ was not effective in older patientsm.
Therefore, in an attempt to ameliorate these problems,
we decided to treat older patents with a combination of
PEG-IFN plus RBV therapy.

Little data concerning the response and safety of this
combination treatment in a large number of older pa-
tients with chronic HCV infection has been published. A
multicenter study of the efficacy and safety of antiviral
treatments for Japanese patents with chronic liver disease,
the Kyushu University Liver Disease Study (KULDS), was
launched in 2003™"". The present prospective study was
carded out to analyze the efficacy and safety of the com-
bination treatment of PEG-IEN ¢-2b plus RBV in older

patents.

MATERIALS AND METHODS

Patients

Treatment of chronic hepatitis C with a combination of
PEG-IFN @-2b plus RBV was accepted by the Japanese
Ministty of Health in October, 2004. We used this combi-
nation treatment from December 2004 to July 2008, and
entolled chronic hepatitis C patients with exclusion criteria
which included: (1) clinical or biochemical evidence of
hepatic decompensation, advanced cirrhosis identified by
bleeding, high-risk csophageal varices, history of gastro-
intestinal bleeding, ascites, encephalopathy, or HCC; (2)
hemoglobin level < 11.5 g/L, white blood cell count < 3
% 10’/L, and platelet count < 50 % 10°/L; (3) concomitant
liver disease other than hepatitis C (hepatitis B surface an-
tigen positive or HIV positive); (4) excessive active alcohol
consumption > 60 g/d or drug abuse; (5) severe psychiatric
disease; or (6) antiviral or corticosteroid treatment within
12 mo ptot to enrollment. Patients who fulfilled the above
criteria were recruited at Kyushu University Hospital and
32 affiliated hospitals in the northern Kyushu area of
Japan. We have treated 2270 Japanese patients aged 18 years
or older with PEG-IFN o-2b plus RBV. All patients who
were positive for both antibody to HCV and HCV RINA
for over 6 mo were enrolled in KULDS. Three months
before the start of treatment and every 3 mo during the
treatment period, each patient was tested for g-fetoprotein
(AFP) and had an abdominal ultrasonographic ex-
amination. If an abnormal AFP level of 40 ng/mL
and/or focal lesions on ultrasonographic examination
were found at any testing, further testing for HCC was
carried out, which included dynamic computed tomog-
raphy, and angiography. Patients confirmed to have HCC
within 3 mo after starting treatment were excluded from
this study (» = 14). Of 2270 patients, 1021 were currently
under combination treatment or we were not yet able to
judge the effect of the combination treatment. This left
the data of 1251 patients (938 with genotype 1 and 313
with genotype 2) available for analysis.
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T‘able: 1 Characteristics of 238 chronic hepétitiS' C genotype 1 bpatier‘ms'trea‘ted with' a combination of pegylated‘interferbn plus

ribavirin accbrding to age (mean + SD)

Group A (age < 65 yr) (# = 685) Group B (age = 65 yr) (# = 253) P-value
Age (y1) 53.1+8.9 68.6+3.1 <0.001
Male/female 374/311 122/131 0.090
Body mass index (kg/m? 23.7+33 228+27 <0.001
Prior IFN monotherapy, it (%) 163 (23.8) 76 (30.0) 0.052
Prior combined IFN plus RBV treatment, 1 (%) 51 (74) 20(7.9) <0.001
Alanine aminotransferase (IU/L) 80.2+62.0 67.9+46.6 0.004
y-glutamyltranspeptidase (TU/L} 60.2+56.6 57.1+49.2 0.708
Albumin (g/dL) 41+04 40+04 <0.001
White blood cell count (/mm’) 5200.0 + 1476.7 4756.3 £ 1458.9 <0.001
Hemoglobin (g/dL) 14114 13.5+14 <0.001
Platelet count (10°/L) 16.6 5.3 15.0£5.2 <0.001
Creatinine (mg/dL) 0.7+06 08+14 0.107
Creatinine clearance (mL/min) 105.5+28.7 75.8+£17.5 <0.001
Serum HCV-RNA level (kIU/mL} 1776.1 £1500.0 1986.9 £ 1604.5 0.125
Histological fibrosis 0.008

FO/F1/F2/¥3/F4 36/155/121/61/30 9/46/49/31/17

IFN: Interferon; RBV: Ribavirin; HCV: Hepatitis C virus.

Tabie Z Charactensncs of 313 chronic hepatitis C genotype 2 patlents treated with a combination of pegylated interferon plus

nbawrm accordmg to age: (mean + SD)

Group C (age < 65 yr) (0 = 252) Group D (age = 65 yr) (# = 61) P-value
Age (y1) 477104 692434 <0.001
Male/female 124/128 28/33 0671
Body mass index (kg/m®) 23135 28£29 0577
Prior IFN monotherapy, 1 (%) 47 (18.7) 16 (26.2) <0.001
Prior combined IFN plus RBV treatment, 1 (%) 5(2.0) 4 (6.6) 0.056
Alanine aminotransferase (IU/L) 79.9+787 68.9+529 0.821
y-glutamyliranspeptidase (IU/L) 55.8+64.7 443347 0.937
Albumin (g/dL) 2104 3905 <0.001
White blood celi count (/mm’) 5276.3 + 1636.3 4958.0 + 1495.6 0.005
Hemoglobin (g/dL) 141414 134113 <0.001
Platelet count (lO"/ L) 18.9+63 15.6 47 < 0.001
Creatinine (mg/dL) 08+15 07+02 0581
Creatinine clearance (mL/min) 1121+31.4 74.6+17.2 <0.001
Serum HCV-RNA level (kIU/mL}) 1588.3 £ 1628.7 11954 £ 16455 0.038
Histological fibrosis <0.001
FO/F1/F2/F3/F4 30/77/39/10/16 1/21/9/2/12

IFN: Interferon; RBV: Ribavirin; HCV: Hepatitis C virus.

Informed consent was obtained from all patients be-
fore enrollment in this study. The study was conducted in
accordance with the ethical guidelines of the Declaration
of Helsinki and the International Conference on Harmo-
nization of guidelines for good clinical practice.

Table 1 (genotype 1) and Table 2 (genotype 2) show
the baseline characteristics of the enrolled patents, who
were further classified into four groups according to age
and genotype status: group A, genotype 1 aged less than
65 years (7 = 685); group B, genotype 1 aged 65 years or
older (n = 253); group C, genotype 2 aged less than 65 years
(7 = 252); and group D, genotype 2 aged 65 or older (# =
61). In group B, body mass index, prior combined IFN plus
RBV treatment, alanine aminotransferase, albumin, white
blood cell count, hemoglobin, platelet count, and creati-
nine clearance calculated using the Modification of Diet in
Renal Disease equau'on”s' wete significantly lower than in

(44
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group A (P < 0.010). In group D, albumin, hemoglobin,
platelet count, creatinine clearance and serum HCV RNA
level were significantly lower than in group C (P < 0.010).
The petcentage of patients with platelet counts below 10
X 10"/L was significandy higher in group B (36 of 253,
14.2%) than in group A (56 of 685, 8.2%) (P = 0.006),
however, there was no significant difference berween group
C (16 of 252, 6.3%) and group D (7 of 61, 11.5%).

Liver histology

Liver biopsy was performed in 555 patients (59.2%) with
genotype 1 and 209 patients (66.8%) with genotype 2. The
other patients refused liver biopsy. Fibrosis was staged on
a 0-4 scale as follows: FO = no fibrosis, F1 = portal fibro-
sis without septa, F2 = portal fibrosis with few septa, F3
= numerous septa without cirthosis, F4 = cirthosis. Liver
fibrosis was mote advanced in group B than in group A
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and was more advanced in group D than in group C (P =
0.008, P < 0.001, respectively).

Treatment regimen

All patients were treated with a weight-based, 1.5 pg/kg
weekly dose of subcutaneous PEG-IFN ¢-2b (Peglatron,
Schering-Plough, Osaka, Japan), in combination with
RBV (Rebetol, Schering-Plough), which was given orally
at a daily dosc of 600-1000 mg based on body weight
(600 mg for patients weighing less than 60 kg, 800 mg for
those weighing 60-80 kg, and 1000 mg for those weigh-
ing 80 kg or over). The length of treatment was 48 wk
for patients with HCV genotype 1 and 24 wk for patients
with genotype 2. The above duration and dosage are those
approved by the Japanese Ministry of Health, Labor and
Welfare. Patients were considered to have RBV-induced
anemia if the hemoglobin level decreased to less than
100 g/L. In such cases, a reduction in the dose of RBV
was required. Patients aged 65 years or older had a signif-
cantly higher frequency of RBV dose reducton during
the treatment period than those aged less than 65 years
old (HCV genotype 1: group A »r group B, 41.2% »r
49.0%, P = 0.032, genotype 2: group C #s group D, 28.6%
25 54.1%, P < 0.001). Some patients also had PEG-IFIN
o.-2b-induced psychological adverse effects or a decrease
in white blood cell and platelet counts. In such cases, 2
reduction in the dosage of PEG-IFN ¢-2b was required.
Both PEG-IFN ¢-2b and RBV were discontinued if the
hemoglobin level, white blood cell count, or platelet count
fell below 85 g/1,, 1 x 10°/L, and 25 X 10°/L, respec-
tively. The treatment was discontinued if severe general
fatigue, hyperthyroidism, interstitial pneumontia, or severe
hemolytic disorders developed, continuation of treatment
was judged not to be possible by the attending physician,
orif the patient desired discontinuation of treatment.

Determination of baseline HCV RNA level and HCV
genotype

The pretreatment, baseline, serum HCV RNA level was
measured by a quantitative FICY RNA polymerase chain re-
action (PCR) assay (COBAS Amplicor HCV Monitor Test
v 2.0 using the 10-fold dilution method; Roche Diagnostics,
Tokyo, Japan), which has a lower limit of quantitation of
5000 IU (13500 copies)/mL (5 kIU/mL) and an outer hmit
of quantitation of 5100000 TU/mL (5100 kIU/mL). The
HCV genotype was determined by type-specific primers
of the core region of the HCV genome. The protocol for

3 i X & - 3
genotyping was carried out as previously described™.

Efficacy of treatment

End of tteatment (EOT) response and SVR were defined
as serum HCV RNA undetectable at the end of treatment
and at 24-wk follow-up after the end of treatment, re-
spectively. EOT response and SVR were defined as non-
detectable HCV-RNA as measured by qualitative COBAS
Amplicor HCV Monitor Test v 2.0, with the results la-
beled as positive or negative. The lower limit of detection
was 50 TU/mL (0.5 kIU/mL). The analysis of EOT and
SVR was performed on an inteation-to-treat basis.

144
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Statistical analysis

Continuous data are expressed as mean £ SD. The statis-
tics were carried out using a commercially available soft-
wate package (BMDP Statistical Software Inc.,, Los Ange-
les, CA, USA) for the IBM 3090 system computer. The xl
test, Fisher’s exact test and Kruskal-Wallis test were used to
determine the differences in baseline clinical characteristics,
safety, efficacy of the combination therapy, adherence to
the total dose, and the association between the adherence
and SVR. Logistic regression analysis was used to identify
the association between age and SVR. A P < 0.05 was con-
sidered significant.

RESULTS

EOT response rate by infention-to-freai analysis

Among patients with genotype 1, the EOT response
rate was significantly higher in group A (497 of 685,
72.5%) than in group B (129 of 253, 45.0%) (P < 0.001).
Among patients with genotype 2, there was no signifi-
cant difference between groups C (239 of 252, 94.8%0)
and D (55 of 61, 90.1%).

SVR rate by intention-to-treat analysis

Of 1251 patients, 631 (50.4%) achieved SVR in the inten-
tion-to-treat analysis. The SVR rate was significantly high-
er for genotype 2 (249 of 313, 79.6%) than for genotype 1
patients (382 of 938, 40.7%) (P < 0.001). Among patients
with genotype 1, the SVR rate was significantly higher in
group A (324 of 685, 47.3%) than in group B (58 of 253,
22.9%) (P < 0.001). Among patients with genotype 2,
SVR was also significantly higher in group C (209 of 252,
82.9%) than in group D (40 of 61, 65.6%) (P = 0.004).
The rate of SVR was significantly higher for females
(113 of 128, 88.3%) than for males (96 of 124, 77.4%)
in group C only (Figute 1). Furthermore, we analyzed
whether or not the SVR rate differed according to the age
at which the combination treatment of PEG-IFN ¢-2b
plus RBV was started. The results showed that the SVR
rate decreased significantly with age for both genotype 1
and 2. SVR was achieved by 5.6%-26.3% of genotype 1
patients aged 70 years or older, and by 57.1%-100% of
genotype 2 patients aged 70 years or older (Figure 2).

We previously reported a2 minimum acceptable dose
of at least 80% or more of the target dosage of PEG-
IFN @-2b and 60% ot mote of the target dosage of RBV
for the successful treatment of Japanese patients with
genotype 1M Therefore, we analyzed the SVR rates in pa-
tients with genotype 1 by the dosage they actually recerved
during treatment (a total dose of at least 80% or more of
PEG-IEN q-2b and 60% ot mote of RBV) (Table 3). The
number who received at least this minimum acceptable
dosage during treatment were 278 (40.6%) of 685 patients
in group A and 62 (24.5%) of 253 in group B, significandy
lower in group B than in group A (P < 0.001). Compared
with patients who received less than the minimum ac-
ceptable dosage, in patients who received at least this
minimum dosage, the SVR rates increased from 34.2%
to 66.5% in group A patients and from 15.7% to 45.2%
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