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Abstract

To investigate the influence of the T-to-A polymorphic sequence at position +874 in the interferony(féve (+874 IFNy) on the
response to combination therapy with high-dose interferon and ribavirin, the single nucleotide polymorphisms were determined by using a
polymerase chain reaction sequence-specific primers approach in 150 histologically proved chronic hepatitis C (CHC) patients. The distribution
of genotypes for +874 IFN-were T/T: 6 (4.0%), T/A: 31 (20.7%) and A/A: 113 (75.3%) and 24.7% (37/150) of patients were inherited
T allele. After undergoing combination therapy with high-dose ieldnd ribavirin, 70.7% (106/150) of patients achieved sustained viral
response (SVR). Based on multivariate regression analyses, the independent factors predicting HCV SVR after combination therapy were
HCV genotype non-1bR<0.001) and low pretreatment HCV RNA levelR£0.041) (odds ratios/95% C.l.: 10.150/4.023-25.609 and
0.581/0.345-0.979, respectively). No association between genotypes, A or T alleles of +8y amENesponse to combination therapy with
high-dose IFNa and ribavirin.

In conclusion, we found that with high SVR rates after combination therapy with high-dose: ki ribavirin, HCV genotypes and
pretreatment serum HCV RNA levels, but not inheritance of the 4Rddlymorphism at the position +847, were predictors for SVR.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction the firstapproved therapy but a sustained virological response
could be achieved in only 20-35% of patients with I&N-
Being the major etiologic agent in parenterally transmit- monotherapyl(auer and Walker, 2001; Yu etal., 200Com-
ted non-A non-B hepatitis, hepatitis C virus (HCV) infec- bination therapy with IFNx and ribavirin achieves better
tion has variable clinical course and frequently causes per-sustained viral response (31-43% for 24 or 48 weeks ther-
sistent infection leading to chronic liver disease and pri- apy) than IFNe monotherapy, and has become the standard
mary hepatocellular carcinomalfer et al., 1992. Inter- of therapy for CHC patientdMcHutchison et al., 1998; Poy-
feron (IFN)« has direct antiviral effects and a number nard et al., 1998 Some virologic factors have been indi-
of immunomodulatory activities that can enhance antiviral cated as predictors of the response to kchherapy Lauer
immune responsePéters, 1996 Treatment with IFNa was and Walker, 2001; Martinot-Peignoux et al., 1995; Poynard
etal., 1998. Response to therapy may also be determined by
* Corresponding author. Tel.: +886 7 3121101x7475; fax: +886 7 234553. the host Imml_'me_ reSpon,déc(ZIeI’ 1999. .
E-mail addressesd780178@kmu.edu.tw, The polarization of immune system toward either a
d820195@yahoo.com.tw (M.-L. Yu). predominantly cellular (TH1) or humoral (TH2) response
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depends largely upon the cytokines present at the site of2. Materials and methods

immune activation. The single-nucleotide polymorphisms

(SNPs) in regulatory regions of cytokine genes have been2.1. Patients

demonstrated to affect the levels of expression of some

cytokines. Hence, genetic differences affecting cytokine

One hundred and fifty fige patients diagnosed as chronic

expression could influence the strength and duration of the hepatitis C patients (93 males and 57 females, mean age:
immune response and even predispose to immunologic dis-46.8+ 11.3 years) at the Kaohsiung Medical University Hos-

orders and allograft rejectionAad et al., 1998; Fish-
man et al., 1998 The genetic polymorphism has been
reported associated with chronic hepatitis Bobler et
al., 199§. In HCV infection, the production of inap-
propriate levels of some cytokines is reported to con-

pital were enrolled in the study. All patients were positive for
HCV antibodies and serum HCV RNA, negative for hepati-
tis B surface antigen (HBsAg) and received liver biopsies.
Liver histology was assessed blindly by two pathologists and
disease activity grade and fibrosis stage were quantitatively

tribute to viral persistence and to affect response to ther- scored according to the histological activity index (HAI)

apy (Larrea et al., 1996; Nelson et al., 1997; Tilg et al.,
1992. The role of polymorphisms in cytokine genes in

the pathogenesis of HCV infection also has shown pos-

sibly associated with susceptibility or response to ther-
apy (Tambur et al., 2001; Vidigal et al., 2002; Yee et al.,
2001).

IFN-vy, a representative TH1 cytokine plays an important

(Knodell et al., 198). The present study was approved by
the ethics committee of Kaohsiung Medical University Hos-
pital.

2.2. Laboratory tests

Second-generation HCV antibody (anti-HCV) was

role in defense against viruses and intracellular pathogensdetected with commercially available enzyme-linked

and in the induction of immune-mediated inflammatory
responses. It has been reported that N-lroduction is
genetically controlled. The T to A polymorphism located at
position +874 of the intron 1 of IFN-gene (+874 IFNy)
has been considered directly influencing the level of IFN-
v production associated with the CA microsatellite marker
(Pravica et al., 2000 Three possible genotypes are gener-
ated by analyzing the sequence mutation for +874 4FN-
(either T or A), the A/A, T/A and T/T genotypes, which were
thought to confer three different phenotypes: low, interme-
diate and high producers of IFj-respectively Perrey et
al., 1998; Tambur et al., 20DIPolymorphism in IFNy gene

has been reported to be associated with lung allograft fibro-

sis (Awad et al., 1998 Nevertheless, little is known about

immunosorbent assay (ELISA) kits (Abbott, North
Chicago, IL, USA). Serum HBsAg was assayed using
commercially available kits (General Biological HBsAg
radio-immunoassary (RIA); General Biological Coop-
eration, Taiwan). Alanine aminotransferase (ALT) was
measured on a multichannel autoanalyzer. Detection of
serum HCV RNA was performed using a standardized
automated qualitative reverse transcription polymerase
chain reaction assay (COBAS AMPLICOR Hepatitis C
Virus Test, version 2.0; Roche, Branchburg, NJ, USA). The
detection limit was 50 IlU/mL. HCV genotypes 1a, 1b, 2a, 2b
and 3a were determined by amplification of the core region
using genotype-specific primer©kamoto et al., 1993
Pretreatment HCV RNA levels were determined by using

the effect of this SNP on the HCV response to therapy to the branched DNA assay (Quantiplex HCV RNA 3.0, Bayer,

date.
Taiwan is a hyperendemic country for hepatitis B virus
(HBV) infection and several HCV hyperendemic townships

have been discovered with the anti-HCV prevalence more

than 15% in southern TaiwaWang et al., 1999, 2002
Favorable results have been reported among Taiwanése na
CHC patients after IFNx monotherapy or combination ther-
apy with IFN« and ribavirin Dai et al., 2002, 2003; Lai
et al., 1998. IFN-a therapy may modulate T-cell func-
tion and cytokine production, which may be one of the
mechanisms in reducing viral burde&dcciarelli et al.,

Emeryville, CA, USA) performed strictly in accordance
with the manufacturer’s instructions. The quantification
limit was 615 IU of HCV RNA per mL.

2.3. Polymerase chain reaction sequence-specific
primers (PCR-SSP) typing

The single nucleotide allelic variation of +874 INF-
(either T or A) was analyzed by using a PCR-SSP approach:
the homozygous T produces high levels of IFNthe het-
erozygous T/Ais an intermediate producer; and the homozy-

1996. The nature of a TH1 lymphocyte response has beengous A genotype represents the potential to generate only low

shown to be important in HCV infection. IFN-has been
reported to be associated with control of HCV replication
and disease progressiohegchmann et al., 1999; Cramp
et al., 1999. The aims of this study were to determine
allele frequencies in the +874 IFjlamong Taiwanese ha

amounts of IFNy (Pravica et al., 1999 PCR amplification

of IFN-v alleles and an internal control, the hunaglobin
gene was carried out according to manufacturer's recommen-
dations (One Lambda Inc., Canoga Park, CA, USA). Briefly,
after the addition of the appropriate primer pairs, salts, buffer

CHC patients and whether the polymorphism influences the and Taqg polymerase, the samples were subjected to 30 cycles

response to combination therapy with high-dose belind
ribavirin.

of PCR as follows: one cycle of 130s at 98, dropping
to 63°C for an additional 60s; 9 cycles of 10s at 95
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60 s at 63C; and the final 20 cycles which included a three- Table 1

temperature ramp-annealing for 10 s af @6 hybridization Characteristics of 150 chronic hepatitis C patients receiving combination
. therapy with high-dose interfera@-and ribavirin for 24 weeks

for 50s at 59C, and an extension step of 30s at°®@

PCR products were then loaded onto an agarose gel and phoiex ((ma'e); %) 4238(;2?1 .
. . . - ge (year . .
tographed with an ultraviolet transilluminator. Pretreatment serum levels of ALT (IURL) 149.8+177.1
o ) ) Pretreatment HCV RNA level (log IU/mE) 5.524+0.89
2;1 _C_omblnatlon therapy with high-dose IFN and HCV genotype (%)
ribavirin 1b 69 (46.0%)
2a 43 (28.7%)
After all 150 patients had provided informed consent, they  2b 17 (11.3%)
were treated with combination therapy with high-dose recom-  Mixed 5(3.3%) .
binant IFN« administered intramuscularly, 6 MU thrice ~ Unclassified 16 (10.7%)
weekly, and oral ribavirin 1000-1200 mg administered daily Histological activity index
for 24 weeks. The presence of HCV RNA in the serum was ’;‘_icro'_g'amma‘my activity ‘l‘-ggii-gi
. - Florosi . .
assessed every 3 months to determine the responses to combi- Liver cirthosis (%) 15 (10)

nation therapy. SVR was defined as clearance of serum HCV
RNA at the end of the therapy as well as at 24 weeks after
the cessation of therapy. All other patients were classified as
non-responders (NRs).

HCV: hepatitis C virus; ALT: alanine aminotransferase.
@ Presented as meanstandard deviation.

2.5. Statistical analyses non-1b P<0.001) and low pretreatment HCV RNA levels
o (P=0.041) (odds ratios/95% C.I.: 10.150/4.023-25.609 and
Frequency was compared between groups using the Chi_0.581/0.345—0.979, respectively)._ _No associ_ation between
square test with Yate’s correction or Fisher’s exact test. Group genotypes, A or T al!eles at posmpn f874 in IANand
means were compared using the Studesst. Serum HCV response to combination therapy with high-dose triind
RNA levels was expressed as the mea®.D. after loga- ribavirin.
rithmic transformation of original values. Stepwise logistic
regression was used to analyze which variables had a better
predictive value for SVR. The procedures were performed lzzltzrzs associated with response to combination therapy with high-dose
:JLSIHLQJ]StI‘Ae) S:”SStlg'?, StET.tIStICi':Il paCkageb(SP%S Inci’ Chllcjlgolhterferona and ribavirin in 150 chronic hepatitis C patients
, . statistical analyses are based on two-side

hypothesis tests with a significance leveFRof 0.05. Factors (s 52’4;%’) (SNV fl(gé;ﬁ’) P
Sex (male) 29 (65.9) 64 (60.4) 0.525
Age (year} 47.9+9.9 46.4+11.9 0.477
3. Results HCV genotype 1b 36 (81.8) 33(31.1) <0.001
Pretreatment serum 5.824+0.63 5.40+0.96 0.009
Demographic, clinical and virological features of the = HCVRNAlevels
150 CHC patients are shown Trable 1 Sixty-nine patients (log 1U/mL)?

(46%) were deduced to have HCV genotype 1b and 15 (10%) PreAt[.er{T;T:IZI(ISS;E;; 111.4+86.1 165.8£201.6 0.087

patients were diagnosed as liver cirrhosis. The distribution pistological activity index

of genotypes for +874 IFN-were T/T: 6 (4.0%), T/A: 31 Total scoré@ 3.91+2.25 4.12£2.76 0.651

(20.7%) and A/A: 113 (75.3%). The frequency of the T  Fibrosis scor2 1.594+1.39 121+1.31 0.110

allele was 14.3% and 24.7% (37/150) of patients inherited ~Liver cirrhosis 6(13.6) 9(85) 0.375

T allele. +874 IFN+y genotype 0.646
One hundred and six (70.7%) of the 150 patients achieved A/A 35 (79.5) 78(73.6)

SVR after undergoing combination therapy with high-dose T ;((}155'?) i‘tégﬁ)

IFN-a and ribavirin. Comparisons of clinical characteris-
tics between patients with and without SVR are shown in *8741FN~Aallele 10
Table 2 In univariate analyses, SVR was significantly related Eg;'g;\?e ;2(:%93?) Llloégg.s)

to HCV genotype non-1bR<0.001) and lower pretreat-

ment levels of HCV RNAR = 0.009). Patients with SVR had +8|ng'i't:i\':‘e‘y T allele 6 (24.3) 28 (75.7) 0.441
higher mean ALT levels than patients without SVR, the differ-  \gative 35 (26.4) 78 (76'.3)

ence, however, was not stafistical significance (1358‘_6'1_ HCV: hepatitis C virus; NR: non-responder; SVR: sustained viral responder;
Versus 65'& 201.61U/L, P= 0'_086)' Based on mU|tlva”_' _ALT: alanine aminotransferase; +874 IFpN-nterferons gene at position
ate regression analyses, the independent factors predicting-g74.

HCV SVR after combination therapy were HCV genotype 2 Presented as meanstandard deviation.
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