Available online at www.sciencedirect.com

S(:IENCE(&DIRECT°

23 Antiviral
Research

—_—
www.elsevier.com/locate/antiviral

ELSEVIER Antiviral Research 64 (2004) 47-53

The prevalence and clinical characteristics of coinfection of SENV-H
among Taiwanese chronic hepatitis C patients with combination
therapy of high-dose interferon-alfa and ribavirin
Chia-Yen Daf*?, Wan-Long Chuang Wen-Yu Chang, Shinn-Cherng Chéi Li-Po Le€?,
Zu-Yau Lin?, Nei-Jen Ho@P, Ming-Yuh Hsiet?, Liang-Yen Wang, Ming-Lung Yu?*

2 Department of Internal Medicine, Hepatobiliary Division, College of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
b Department of Internal Medicine, Kaohsiung Municipal Hsiao-Kang Hospital, Kaohsiung, Taiwan

Received 6 January 2004 ; accepted 12 May 2004

Abstract

The clinical significance of coinfection of SENV-H among patients with chronic hepatitis C (CHC) and the response to combination
therapy with high-dose interferon-alpha (IFN) plus ribavirin in Taiwan are uncertain. A total of 151 (120 histologically praved}H&
patients who received 6 MU IFN thrice a week plus ribavirin for 24 weeks therapy were enrolled in this study. SENV-H DNA was tested
by PCR method. Of 151 patients, 29 (19.2%) were positive for SENV-H DNA. The positive SENV-H DNA was significantly associated
with HCV genotype 1b than non-1b infection (69.0% versus 43%;0.011). No other clinical, histopathological and virological factor
was related to positive SENV-H DNA. After combination therapy, the rate of sustained viral response (SVR) of HCV and SENV-H were
66.9 and 78.3%, respectively. By multivariate analyses, the significant factors associated with HCV SVR after combination therapy were
HCV genotype non-1b, pretreatment HCV RNA levels less than 200,000 IU/mL, and younger age. We conclude that coexistent SENV-H
infection, apparently associated with HCV genotype 1b, is found among 19.2% of Taiwanese CHC patients. Both HCV and SENV-H are
highly susceptible to combination therapy with high dose IFN and ribavirin and SENV-H coinfection does not affect the HCV response.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction therapy for 24 or 48 weeks than 6-19% of IFN monother-
apy McHutchison et al., 1998; Poynard et al., 1998/ith

Hepatitis C virus (HCV) is the major etiologic agent in a high-dose IFN monotherapy in our previous study, the
parenterally transmitted non-A non-B hepatitis and leads to rate of HCV sustained viral response (SVR) achieved 41.2%
chronic liver disease and primary hepatocellular carcinoma (Dai et al., 2003 that was similar to the report of 43% by
(Alter et al., 1992; Lauer and Walker, 200Being a hep- Lai et al. (1996)in Taiwan after combination therapy with
atitis B endemic areaChuang et al., 1993the prevalence  standard IFN dose. The benefits of high-dose IFN in the
rate of chronic hepatitis C (CHC), although ranging from combination therapy for CHC may exist.

0.95 to 2.6% in the general populatioBHen et al., 1991; Although the flavivirus-like virus named GB virus
Chuang et al., 1993has been reported to be up to 57.9% in C/hepatitis G virus (GBV-C/HGV) and the non-enveloped,
some communities in southern Taiwaigng et al., 1999 single-stranded DNA virus designed TT virus (TTV) have

The combination therapy with interferon-alfa (IFN) and rib- been claimed to be associated with chronic non-AE hep-
avirin has been considered as first-line therapy for CHC. atitis (Simons et al., 1995; Nishizawa et al., 199imost
Previous reports have demonstrated the increased rate of susstudies have indicated that neither virus is associated with
tained viral response (SVR) to 31-43% after combination liver diseaseAlter et al., 1997; Yu et al., 2001; Kao et al.,
200Q Dai et al., 2002a)p A new family of DNA viruses
mponding author. Tek:-886-7-3121101x7475; was recenﬂ.y. isolated a.nd deSignat_Ed as SEN virus (SENV),
fax: +886-7-3123955. ’ after the initials of the infected patientiashahwar, 2000;

E-mail addressesd820195@kmu.edu.tw, k82195@kmhk.kmu.edutw Bowden, 2001 SENV is a single-stranded circular DNA
(M.-L. Yu). virus, a member of th€ircoviridag, that is distantly related

0166-3542/$ — see front matter © 2004 Elsevier B.V. All rights reserved.
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to the large TT virus family with eight different variants
(A—H) shown by the phylogenetic analysifafiaka et al.,
2007). Two strains of SENV (SENV-D and SENV-H)
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2.2. Laboratory tests

Serum HBsAg was assayed using commercially avail-

are more prevalent in patients with transfusion-associatedable kits (General Biological HBsAg radio-immunoassary

non-AE hepatitis than in healthy blood donors that sug-

(RIA); General Biological Cooperation, Taiwan) and

gested the significant associations between SENV-D andsecond-generation HCV antibody (anti-HCV) was detected

SENV-H and transfusion-associated hepatititighahwar,
2000; Umemura et al., 200LaHowever, the association
between SENV infection and liver cell damage and the
clinical significance of SENV infection in combination
with HCV infection remains undefined. For patients with
CHC, the report fromRigas et al. (2001suggested that
coinfection with SENV might affect adversely the out-
come of treatment with combination therapy. Neverthe-
less, the study byKao et al. (2003)did not support their
findings.

with commercially available enzyme-linked immunosorbent
assay (ELISA) kits (Abbott, North Chicago, IL). Alanine

aminotransferase (ALT) (normal upper limit of serum ALT
= 341U/L) was measured on a multichannel autoanalyzer.

2.3. Detection of SENV-H DNA
The presence of SENV-H DNA was determined by

PCR by using primers as described previously with mod-
ification (Tanaka et al., 20Q1 Briefly, total DNA was

The objectives of the present study were to elucidate extracted from 20Q.L of serum with the QlAamp blood

the prevalence and clinical implications of coinfection of
SENV-H on biochemical, pathological and virological pro-

file among patients with CHC and, on the other hand, to de-

termine the response of HCV and SENV-H to combination
therapy with high-dose IFN and ribavirin. Furthermore, the
predictive factors for HCV SVR and the influence of concur-
rent SENV-H infection on HCV response were investigated.

2. Materials and methods

2.1. Patients

Between June 1998 and March 2001, a total of 151 Tai-

wanese ri@e chronic hepatitis C patients in the clinics of
hepatological division of the Kaohsiung Medical Univer-

kit (QIAGEN Ltd., Hilden, Germany) and resuspended
in 50uL of elution buffer. For the PCR, 25L of re-
action mixture containing 2/L of the DNA sample,

1 x PCR buffer (10mM Tris—HCI (pH 9.0), 50 mM
KCl, 1.5mM MgCh, 0.01% gelatin, and 0.1% Tri-
ton X-100), 20QuM of each deoxynucleoside triphos-
phate, 100 ng of each primer (sense primer for SENV-H,
5-GGTGCCCCTWGTYAGTTGGCGGTTL3(W = A or

T); antisense primer, 82CTCGGTTKSAAAKGTYTGAT-
AGT-3 (K =G orT,S=Cor G, and Y=C or T)),
and 1.25U of Taq DNA polymerase was amplified in a
thermal cycler (Perkin-Elmer Cetus) for 35 cycles consist-
ing of denaturation at 95C for 45 s, primer annealing for
45s at 62C, and extension at 7Z for 45s, with a final
extension step at 7Z for 7 min. The amplified products
(230 bp) were separated in 3% agarose gel electrophoresis

sity Hospital, 88 men and 63 women, aged between 20 and stained with ethidium bromide.

and 72 years (mean 47011.4 years) were enrolled in the
study. All patients were diagnosed as chronic HCV infec-

2.4. Detection/quantification of serum HCV RNA and

tion based on continuous positive for second-generation an-genotyping

tibody to HCV (anti-HCV) in serum for more than 6 months
and positive for HCV RNA. Liver Biopsies were undergone

Detection of serum HCV RNA was performed using a

in 120 patients and the disease activity grade and fibrosisstandardized automated qualitative RT-PCR assay (COBAS

stage were quantitatively scored according to the histologi-

cal activity index scoring system describeddyodell et al.
(1981) Scheuer (1991%nd Desmet et al. (1994)Patients
who were positive for hepatitis B surface antigen (HBsAQ),
had human immunodeficiency virus type | infection, autoim-
mune liver disease, metabolic liver diseases includint
anti-trypsin deficiency, hemochromatosis or Wilson’s dis-

AMPLICOR Hepatitis C Virus Test, Version 2.0; Roche,
Branchburg, NJ, USA). The detection limit was 50 IU/mL.
HCV genotypes 1a, 1b, 2a, 2b and 3a were determined by
amplification of the core region using genotype-specific
primers described byOkamoto et al. (1993)Pretreat-
ment HCV RNA levels were determined by using the
branched DNA assay (Quantiplex HCV RNA 3.0, Bayer,

ease, alcoholic liver disease or intravenous drug abuse wereEmeryville, CA), performed strictly in accordance with the
excluded. Eighteen (1.2%) patients were diagnosed as livermanufacturer’s instructions. The quantification limit was

cirrhosis histologically or, in the absence of a liver biopsy,
by a compatible ultrasonographic and clinical picture. All

615IU of HCV RNA per mL.

the serum samples, when collected from patients at the time2.5. Combination therapy with high-dose IFN and ribavirin

of their evaluation, were stored at70°C before testing.

The study had been approved by the ethics committee of

Kaohsiung Medical University Hospital and all patients had
given their informed consents.

All 151 patients received combination therapy for 24
weeks using IFN subcutaneously at a dosage of 6 million
units (MU) three times weekly and ribavirin by mouth at a
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dosage of 1000 (if body weight was75kg) or 1200 mg 3. Results

(if body weight was>75kg) daily in three divided doses.

After the cessation of therapy, they all received 24 weeks 3.1. Study population

of follow up for evaluating the response. The presence

of HCV RNA in the serum was determined at week 24  Ofall 151 ndve CHC patients receiving combination ther-
and 48. A SVR for HCV was defined as patients who apy. 18 (11.9%) had liver cirrhosis. The HCV genotype dis-
had negative HCV RNA by RT-PCR assay 24 weeks after tl’ibution was as fO||OWSZ 1b in 73 (483%) patients, 2a in
the cessation of combination therapy. All other patients 46 (30.5%) patients, 2b in 16 (10.6%) patients, mixed in 12
were defined as non-responders (NR). To evaluate the re{(7.9%) patients and unclassified in 4 (2.7%) patients. The
sponse of SENV-H, the presence of SENV-H DNA was mean pretreatment ALT and HCV RNA levels was 136.9
determined at week 24 and 48. An end-of-treatment vi- + 168.91U/L and 5.79+ 0.67 log IU/mL, respectively, with
rologic response (ETVR) and a SVR for SENV-H were 131 (86.8%) and 95 (62.9%) patients having abnormal ALT

indicated by negative PCR results at week 24 and 48, levels and high serum HCV levels (>200,000 [U/mL). Of
respectively. 120 patients undergoing liver biopsies, the mean scores for

peri-portal necrosis, intralobular necrosis, portal inflamma-
tion (grading) and fibrosis were 1.1 1.31, 0.53+ 0.90,
2.6. Statistical analyses 1.954+ 1.23, 3.56+ 2.48 and 1.25k 1.34, respectively.

Descriptive statistics such as means and proportions were3.2. SENV-H viremia in chronic hepatitis C patients
calculated: Frequency was compared between groups using
the x2-test or Fisher's exact test, and group means were Of 151 CHC patients with combination therapy in the
compared using thetest. The presence of a statistical sig- present study, 29 patients were positive for SENV-H DNA
nificance was inferred wheR was less than 0.05. Serum showing a prevalence of 19.2%. The comparison of clinical
HCV RNA levels were expressed as the mearstandard characteristics between patients with and without SENV-H
deviation after logarithmic transformation of original values. coinfection was shown iffable 1 The positive rate of
Stepwise logistic regression method was used to analyze theSENV-H DNA was significantly higher among patients
study data. Odds ratios (ORs) and their associated 95% conwith HCV genotype 1b infection than those who har-
fidence intervals (Cls) were used to quantify the magnitude bored genotype non-1b (20/73, 23.4% versus 9/78, 11.5%;

of their associations. P =0.011). No other clinical and virological factor was

Table 1

Comparison of clinical characteristics between individuals with and without SEN virus-H viremia in chronic hepatitis C patients

No. SENV-H DNA no. (%) P
Positive Negative

Patient no. 151 29 122

Male sex (%) 88 17 (58.6) 71 (58.2) NS

Age (year) 151 47.4 14.4 48.1+ 10.7 NS

Serum ALT (IU/L) 120.3+ 104.3 140.8+ 181.0 NS
Normal (<34 1U/L) 20 3 (10.3) 17 (13.9) NS
Abnormal (>34 IU/L) 131 26 (89.7) 105 (86.1)

HCV RNA levels (log IU/mL) 151 5.72+ 0.72 5.81+ 0.66 NS
High level (=200,000 IU/mL) 95 17 (58.6) 78 (63.9) NS
Low level (<200,000 IU/mL) 56 12 (41.4) 44 (36.1)

HCV genotype 0.011
1b (%) 73 20 (23.4) 53 (76.6)

Non-1b (%) 78 9 (11.5) 69 (88.5)

Cirrhosis (%) 18 2(7.1) 16 (13.1) NS

Histology (HAI scores) 120 19 101
Peri-portal necrosis 1.16 1.26 1.10+ 1.33 NS
Intralobular necrosis 0.4z 0.77 0.55+ 0.92 NS
Portal inflammation 1.8% 1.37 1.96+ 1.27 NS
Total score (grading) 3.4% 2.12 3.57+ 2.55 NS

Fibrosis 120 1.26+ 1.28 1.25+ 1.35 NS

Note results are expressed as mefar.D. unless otherwise noted.
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Table 2
Comparison of clinical and virological features between sustained virologic responders (SVR) and non-responders (NR) of chronic hepatitis C patie
after combination therapy

No. HCV response no. (%) P
SVR (0 = 101) NR @ = 50)

Male sex (%) 88 58 (65.9) 30 (34.1) NS

Age (year) 151 46.3+ 11.1 51.4+ 11.4 0.009

Serum ALT (IU/L) 143.3+ 193.0 123.9+ 105.3 NS
Normal (<34 1U/L) 20 16 (15.8) 4 (8.0) NS
Abnormal (>34 1U/L) 131 85 (84.2) 46 (92.0)

HCV RNA levels (loglU/mL) 151 5.74+ 0.70 5.89+ 0.62 NS
High level (>200,000IU/mL) 95 57 (56.4) 38 (76.0) 0.019
Low level (<200,000 IU/mL) 56 44 (43.6) 12 (24.0)

HCV genotype 1b 73 29 (39.7) 44 (60.3) <0.0001
Non-1b 78 72 (92.3) 6 (7.7)

Cirrhosis (%) 18 9 (8.9) 9 (18.4) NS

Positive SENV-H DNA (%) 29 16 (55.2) 13 (44.8) NS

Histology (HAI scores) no. 120 84 36
Peri-portal necrosis 1.1% 1.33 1.11+ 1.30 NS
Intralobular necrosis 0.64 0.98 0.28+ 0.61 0.040
Portal inflammation 1.9 1.26 2.06+ 1.17 NS
Total score (grading) 3.63 2.59 3.39+ 2.22 NS

Fibrosis 120 117 1.32 144+ 1.38 NS

Note results are expressed as mefar.D. unless otherwise noted.

related to positive SENV-H DNA. Among 120 patients bination therapy were HCV genotype non-1b, pretreatment
undergoing liver biopsies, all of mean scores were sim- HCV RNA levels less than 200,000 IU/mL, and younger

ilar between SENV-H DNA-positive and -negative CHC

patients Table J.

3.3. HCV virologic response to combination therapy

After combination therapy with high dose IFN and rib-
avirin for 24 weeks, 101 (66.9%) of 151 patients achieved
HCV SVR. The clinical and virological features between
CHC patients with HCV SVR and NR were shown in

these factors summarized Table 3

age with the odds ratio and 95% confidence interval of

3.4. Clearance of SENV-H DNA after combination therapy

SENV-H DNA was followed in 23 chronic hepatitis C
patients (13 men and 10 women, aged between 20 and 65
years (mean 40.% 13.5 years) concomitant with SENV-H
viremia before combination therapy. Their mean ALT level

Table 2 In comparison between these two groups by univari- was 129.4+ 108.11U/L (range: 16—-467) and 22 patients
ate analysis, the higher rate of HCV SVR was significantly were abnormal. The HCV genotype distribution was as fol-

related to younger ages$ (= 0.009), lower pretreatment
levels of HCV RNA (less than 200,000 IU/mLUp & 0.019),
HCV genotype non-1bR < 0.001) and higher HAI score
for intralobular regeneration and focal necrosts= 0.04).

Table 3

lows: 1b in 15 patients, 2a in 6 patients, 2b in 1 patient and

mixed in 1 patient. One patient was diagnosed as LC. The

clinical characteristics and virological features between in-

dividuals with and without SENV-H DNA SVR after combi-
No significant association between other clinical and viro- nation therapy were analyzed and showmable 4 Fourteen
logical factors and HCV response of combination therapy (60.9%) of the 23 SENV-H DNA-positive patients achieved
was observed. Based on multivariate regression analysesHCV SVR after combination therapy. At the end of treat-
the significant factors associated with HCV SVR after com- ment, SENV-H DNA was negative in 14 patients (60.9%).

Stepwise logistic regression analysis of factors significantly associated with HCV sustained virologic response (SVR) after combination therapy

Dependent variable Independent variable Comparison Odds ratio (95p6 ClI
SEN virus-H viremia HCV genotypes 1b vs. non-1b 3.06 (1.27-7.37)
HCV SVR HCV genotypes 1b vs. non-1b 0.06 (0.02-0.19)
HCV RNA level High (>200,000 IU/mL) vs. low £200,000 IU/mL) level 0.33 (0.11-0.98)
Age Per year increased 0.94 (0.90-0.99)

* Confidence interval.
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Table 4

Comparison of clinical characteristics and virological features between chronic hepatitis C patients with and without sustained clearancieusft$EN v
after combination therapy

SENV-H response no. (%) P

SVR (n = 18) NR (= 5)
Male sex (%) 10 (55.6) 3 (60.0) NS
Age (year) 48.9+ 13.4 36.8+ 9.4 NS
Serum ALT (IU/L) 122.8+ 118.3 153.0+ 62.2 NS
High HCV RNA level (=200,000 IU/mL) (%) 13 (72.2) 1 (20.0) 0.056
HCV genotype 1b (%) 12 (66.7) 3 (60.0) NS
SENV-H ETVR? (%) 13 (72.2) 1 (20.0) 0.056
HCV SVR (%) 10 (55.6) 4 (80.0) NS

Note results are expressed as mefar.D. unless otherwise noted.
2 End-of-treatment virologic response.

When SENV-H DNA was followed 24 weeks after the ces- and 5.8%) and among patients on maintenance hemodialy-
sation of therapy, one of 14 patients (7.1%) had reappear-sis (46.5 and 27.3%) (unpublished data), we demonstrated
ance of serum SENV-H DNA and she was HCV SVR with a marked difference of genotypic distribution of SENV

normal ALT level. Of these 13 patients, despite negative between southern and northern Taiwan.

SENV-H DNA at the end of treatment, six cases were HCV
NR and their ALT levels were abnormal. Five of nine pa-
tients (55.6%) with positive SENV-H DNA at the end of
treatment had clearance of SENV-H DNA 24 weeks af-
ter the cessation of therapy. Two of them were HCV NR
with abnormal ALT levels despite SENV-H SVR achieved.
The rate of SVR of SENV-H DNA after combination ther-
apy was 78.3% (18/23). As shown Table 4 the SVR of
SENV-H was higher among patients with ETVR than those
who were SENV-H viremia at the end of treatment (72.2%
versus 20.0%) and among patients with high HCV RNA
level (72.2% versus 20.0%) although the statistical signifi-
cance were borderline. No other clinical and virological fac-
tor was related to SVR for SENV-H.

4. Discussion

The geographic distribution of different SENV variants

The clinical significance of SENV infection in combi-
nation with HCV infection remains uncleaRigas et al.,
2001; Schroter et al.,, 2002; Kao et al., 2D08®ur data
showed that HCV genotype 1b was more prevalent among
CHC patients with SENV-H coinfection than among those
without SENV-H coinfection. This result was different from
that from Kao et al. (2003)showing the relevant between
HCV genotype 2a and SENV coinfection and the discrep-
ancy needs further studies. In the present study, the pre-
treatment mean ALT levels and HCV RNA levels, and the
histological scores between CHC patients with and without
SENV-H coinfection were compatible. Our data failed to
show any influence of SENV-H coinfection on the biochem-
ical and histological characteristics of CHC patients that in-
dicated the irrelevance between severity of liver disease and
SENV-H coinfection. The clinical significance of SENV-H
is unknown and further studies are necessary.

In the present study, the HCV SVR rate of combination
therapy with 6MU IFN and ribavirin for 24 weeks achieved

has been reported. The studies in Japan have demonstrate@6.9%. Since the combination therapy with IFN and rib-
that SENV-D is more prevalent than SENV-Kdbayashi avirin has become the standard of therapy foiveaCHC

et al., 2003; Umemura et al., 2001b, 2002; Shibata et al., patients, previous reports have demonstrated the SVR rate
2001). Nevertheless the SENV-H has been reported the of 31-43% after combination therapy for 24 or 48 weeks
predominant strain in the United Statddnfemura et al., (McHutchison et al., 1998; Poynard et al., 1998s pre-
20013. Itis interesting that in Taiwan there is also different vious reports from researchers in Taiwan, the SVR rate of
prevalence of SENV D and H isolates between southern CHC patients was high (40—43%) after combination therapy
and northern partKao et al. (2002, 2003Yeported in with IFN 3 MU and ribavirin for 24 weeksl @i et al., 1996;
different northern Taiwanese individuals that the preva- Kao et al., 2008 Even though the pegylated IFN is now
lence of SENV-H was two to seven times higher than that preferred for combination therapy for CHC, in the present
of SENV-D. The findings of the present study revealed study, 66.9% of patients achieved SVR after combination
that 19.2% of Taiwanese patients with chronic hepatitis C therapy with 6MU IFN and ribavirin for 24 week that may
were coinfected with SENV-H that was lower than reports further indicate the favorable results of combination ther-
of 41% from Kao et al. (2003)and 30% from Germany apy for Taiwanese CHC patients. The positive predictors
(Schroter et al., 2002 As we found in our previous stud- of HCV SVR to combination therapy with high-dose IFN
ies that the prevalence of SENV-D was higher than that were elucidated as HCV genotype non-1b, lower pretreat-
of SENV-H among southern Taiwan blood donors (19.7 ment HCV RNA levels and younger age. Factors including
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HCV genotype, pretreatment serum HCV RNA level, ages,
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