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Table I Clinical characteristics of 207 patients with 321 nodules.

Typical-HCC Atypical-HCC .

(n=199, 313 nodules)  (n=8, 8 nodules) p value
Age (yearsy 689+73 706+69 NS
Gender {male/female) 131/68 5/3 NS
Hepatitis viruses (B/C/B+C/non-B, non-C) 28/144/2/25 0/7/0/1 NS
Child-Pugh classification (A/B/C) 162/32/5 6/2/0 NS
Total Bilirubin (mg/dIy 09x05 11+04 NS
Average tumor size (mm)? 2884152 155+35 0.0129

NS: not significant.
aValues are the mean + SD.
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Fig. 1 Findings of contrastenhanced ultrasound (CEUS) with perfluorcbutane for
patients with hepatocelluler carcinoma with typical imaging features on
CTAP/CTHA. Detectability on the post-vascular phase, seen as a defect or hypo

echogenic nodule, was 85.1%.
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Fig. 2 Findings of enhanced MRI with Gadolinium-ethoxybenzyl-diethlenetriamine
pentaacetic acid for patients with hepatocelluler carcinoma with typical imaging
findings on CTAP/CTHA. Detectability on the hepatobiliary phase, scen as a hypo-

or hyper-intensity noduie, was 98.3%.
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Table 2 TFindings on each imaging modality and by pathology for HCC lesions lacking the typical imaging findings

on CTAP/CTHA.
EOB MRI B- CEUS CEUS . .
Case  Segment {Z‘f;) ’I]‘\;I%;I Hepatobiliary mode Vascular Post vascular CTAP CTHA P['i‘t,hfloic
phase Us phase phase ature
Case 1 S5 17 hyper hypo hypo hypo iso is0 low w-d HCC
Case 2 ) 14 is0 hypo bright  hyper %0 180 low w-d HCC
loop
Case 3 S7 10 is0 hypo bright  hyper hypo low is0 w-d HCC
loop
Case 4 S3 18 hypo hypo hypo hypo iso low low w-d HCC
Case 5 S5 12 iso hypo hypo hypo iso iso %0 w-d HCC
Case 6 S6 17 hyper hypo hypo hypo is0 iso iso w-d HCC
Case 7 S6 15 hyper hypo hyper hypo iso is0 low w-d HCC
Case 8 S7 21 hyper hypo hypo hypo iso low low w-d HCC

w-d HCC: well-differentiated HCC
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Fig.3 Case |, well-differentiated HCC measuring 17 mm in diameter.
(a) The nodule was visualized as a faintly hyperintense nodule on T1-weighted MRI (arrow).
(h) The nodule was identified as a hypointense nodule on the hepatobiliary phase of Gd-EOB-DTPA enhanced MRI
{arrow).
(c) The nodule was depicted as an isodense nodule on CTAP (arrow).
(d) The nodule was seen as a low-density nodule on CTHA (arrow).
(e) The nodule was visualized as a hypo-chogenic nodule on the vascular phase of CEUS (arrow).
(f) The nodule was observed as an iso-echogenic nodule on the post-vascular phase of CEUS (arrow).
(g) Liver tissue fragments demonstrated a dense population of small cells with an increased N/C ratio and low nuclear
roundness. This sample was diagnosed as a well-differentiated hepatocellular carcinoma.

Fig.4 Case 2, well-differentiated HCC measuring 14 mm in diameter.
(2) The nodule was visualized as an isointense nodule by T1-weighted MRI (arrow).
(b) The nodule was seen as a hypointense nodule on the hepatobiliary phase of Gd-EOB-DTPA enhanced MRI (arrow).
(c) The nodule was identified as an isodense nodule on CTAP (arrow).
(d) The nodule was depicted as a low-density nodule on CTHA (arrow).
(¢) The nodule was visualized as a partially hyper-echogenic nodule on the vascular phase of CEUS (arrow).
(f) The nodule was seen as an iso-echogenic nodule on the post-vascular phase of CEUS (arrow).
(g) A tissue fragment was composed of areas of small and large cells. In small cells area, fibrotic tissue with inflamma-
tory cells was seen in peripheral regions. This sample was diagnosed as a well-differentiated hepatocellular carcinoma.
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Diagnosis of Hepatocellular Carcinoma by Contrast-Enhanced
Ultrasound with Perfluorobutane and Enhanced Magnetic
Resonance Imaging with Gd-EOB-DTPA

Toshifumi Tada", Takashi Kumada”*, Hidenori Toyoda”, Seiki Kiriyama,
Kenji Takeshima®, Sadanobu Ogawa?, Katsuhiko Otobe?, Masayuki Nakano®

Aim : We evaluated the usefulness for the diagnosis of hepatocellular carcinoma (HCC) of a contrast-
enhanced ultrasound (CEUS) method using a Kupffer cell-specific contrast agent, perfluorobutane, as well as
enhanced magnetic resonance imaging (MRI) using a hepatocyte-specific contrast agent, gadolinium-
ethoxybenzyl-diethlenetriamine pentaacetic acid (Gd-EOB-DTPA).

Materials and methods : We analyzed the results of enhanced MRI with Gd-EOB-DTPA and/or CEUS
with perfluorobutane in the examination of 338 HCC nodules in 217 patients that were also studied by computed
tomography (CT) during arterial portography (CTAP) and during hepatic arteriography (CTHA). A diagnosis
of HCC was confirmed for 313 nodules in 199 patients by the presence of typical findings for HCC on CTAP and
CTHA. For eight additional nodules in eight patients without the typical imaging findings on CTAP/CTHA,
HCC was confirmed by the pathologic findings of the biopsied specimen.

Result : Three hundred fourteen patients underwent enhanced MRI with Gd-EOB-DTPA, while 206 pa-
tients underwent CEUS with perfluorobutane. For liver nodules possessing the typical imaging findings of HCC,
284 of 289 nodules (98.3%) were detected as hypo- or hyperintense nodule on the hepatobiliary phase of en-
hanced MRI with Gd-EOB-DTPA, and 154 of 181 nodules (85.1 %) were detected as a defect or low-echogenic
nodule on the post-vascular phase of CEUS with perfluorobutane. For HCC nodules lacking the typical imaging
findings, all eight nodules were detected on the hepatobiliary phase of enhanced MRI with Gd-EOB-DTPA as
hypointense nodules. In contrast, only one of the eight nodules (125%) could be detected on the post-vascular
phase of CEUS with perfluorobutane. All eight nodules were confirmed to be well-differentiated HCC by histo-
pathological examination.

Conclusions : Enhanced MRI with Gd-EOB-DTPA is an excellent imaging modality to detect HCC and is
superior to CEUS with perfluorobutane. This imaging modality can detect well-differentiated HCC, even those
lesions lacking the typical imaging findings. This method may not detect a subset of HCC with typical imaging
findings, however, making the combination of different imaging modalities is important in diagnosis.

Key words: hepatocellular carcinoma perfluorobutane Gd-EOB-DTPA
contrast-enhanced ultrasound magnetic resonance imaging
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Outcome in Partial Early Virologic Responders to
Combination Therapy With Peginterferon and
Ribavirin in Patients Infected With Hepatitis C

Virus Genotype 1b

Hidenori Toyoda,* Takashi Kumada, Seiki Kiriyama, Makoto Tanikawa, Yasuhiro Hisanaga,

Akira Kanamori, Toshifumi Tada, Takanori Hosokawa, Takahiro Arakawa, and Masashi Fujimori
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The course and ocutcome in patients infected with
hepatitis C virus (HCV) genotype 1b with partial
early virologic response during combination
therapy with peginterferon and ribavirin, in
whom serum HCV RNA is detectable but has
decreased by more than 21og44 12 weeks after the
start of the therapy, has not been elucidated
sufficiently. The outcome in this group of patients
was investigated. Serum HCV RNA levels was
measured every 4 weeks in 149 patients with HCV
genotype 1b infection who underwent combina-
tion therapy for 48 weeks. In patients with partial

serum HCV RNA became undetectable as well as
the final virologic response to treatment was
determined. Sixty-three patients (42.3%) had
partial early virologic response. The time when
serum HCV RNA became undetectable ranged
from 16 to 48 weeks after the start of therapy.
Serum HCV RNA remained detectable in 17
patients. The rates of sustained virologic
response decreased with the delay of the time
when serum HCV RNA became undetectable;
sustained virologic responder was not found in
patients in whom HCV RNA was still detectable at
24 weeks after the start of treatment. The degree
of decrease in serum HCV RNA levels at 12 weeks
corresponded to the rate of sustained virologic
response in partial early virologic responders.
The outcome of partial early virologic responders
varied greatly, and close monitoring of serum
HCV RNA is required for predicting the cutcome
of treatment in these patients. J. Med. Virol.
83:101-107,2011. © 2010 Wiley-Liss, Inc.

KEY WORDS: chronic hepatitis C; peginter-
feron and ribavirin; response-
guided therapy; partial early
virologic response; real-time
PCR
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INTRODUCTION

The current standard antiviral therapy for patients
with chronic hepatitis C is combination therapy with
peginterferon (PEG-IFN) and ribavirin [Ghany et al.,
2009]. Although the current treatment regimen has
increased markedly the rate of sustained virologic
response, indicating eradication of hepatitis C virus
(HCV), only approximately 50% of patients infected wit):
HCV genotype 1 achieved sustained virologic response.
The response of HCV during combination therapy, thai
is, the changes in serum HCV RNA levels after the

early virologic response, the time point when - - start of therapy, has been shown to be important for

predicting the treatment outcome [Zeuzem et al., 2001;
Buti et al,, 2002; Berg et al., 2003; Lee and Ferenci,
2008], and this has led to increased emphasis on
“response-guided therapy” [Lee and Ferenci, 2008;
Marcellin and Rizzetto, 2008]. An early virologic
response, defined as either undetectable serum HCV
RNA or HCV RNA levels decreased by >2.0logo from
the pretreatment level 12 weeks after the start of
therapy, is the most important predictor of sustained
virologic response in patients infected with HCV
genotype 1 [Fried et al, 2002; Davis et al.,, 20.3:
Therefore, an early virologic response is a pivotal
decision criterion for treatment guidelines [Ghany
et al., 2009).

Early virologic response has been subdivided into two
categories, that is, complete early virologic response and
partial early virologic response [Davis et al., 2003;
Marcellin et al., 2007; Ghany et al., 2009]. A complete
early virologic response is defined as undetectable
HCV RNA in the serum 12 weeks after the start of
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combination therapy. A partial early virologic response
is defined as a decrease in serum HCV RNA levels by
more than 2log;g from the pretreatment levels, without
becoming undetectable. Patients who achieve a com-
plete early virologic response have a high rate of
sustained virologic response. In contrast, the outcome
of patients with a partial early virologic response has not
been documented fully. The present study examined the
outcome for patients infected with HCV genotype 1 who
had a partial early virologic response 12 weeks after the
start of combination therapy.

PATIENTS AND METHODS

Between September, 2005 and June, 2007, a total of
228 patients with chronic hepatitis C underwent
antiviral combination therapy with PEG-JFN and
ribavirin for HCV infection at the Ogaki Municipal
Hospital, Japan according to the Japanese {reatment
guidelines for chronic HCV infection [Izumiet al., 2010].
Among these patients, 152 were infected with HCV
genotype 1b and had pretreatment HCV RNA level
>5.0logoJU/ml by a quantitative Amplicor assay
{Amplicor HCV monitor test, version 2.0, Roche Molec-
ular Systems, Pleasanton, CA: detection limit, 616 IU/
ml). Patients with HCV genotype 1a were not included
because this genotype is not found in the general
Japanese population. Of the 152 patients, 149 agreed
to have their stored serum samples examined in this
study. Table I shows the baseline characteristics of the
149 study patients. They comprised 72 (48.3%) men and
77 (51.7%) women with a mean age of 58.04: 9.2 years.
Although 38 patients (25.5%) had a history of previous
antiviral monotherapy with conventional IFN or combi-
nation therapy with conventional IFN and ribavirin,
none of the patients had heen treated with PEG-IFN and
ribavirin previously. All patients had pretreatment
HCV RNA levels >5.0log;o IU/ml, because the admin-
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istration of ribavirin in addition to PEG-IFN is not
allowed by the Japanese National Medical Insurance
in patients with pretreatment HCV RNA levels
<5.0log19IU/ml. The average pretreatment HCV RNA
level was 6.21 4 0.55log;o YU/ml. Among 136 patients
who underwent a pretreatment liver biopsy, the grade of
liver fibrosis according to the METAVIR score [The
French METAVIR Cooperative Study Group, 1994] was
F0 in 8 patients (5,9%), F'1in 79 patients (58.1%), F2 in
33 patients (24.3%), and F3 in 16 patients (11.7%),
respectively. None of the patients were coinfected with
hepatitis B virus or the human immunodeficiency virus.
None of the patients had a history of alecohol abuse or
intravenous drug use. For combination therapy with
PEG-IFN and ribavirin, all patients received PEG-IFN
alpha-2b (Pegintron; Schering-Plough, Tokyo, Japan)
weekly and ribavirin (Rebetol; Schering-Plough) daily
according to the manufacturer’s recommendations. The
doses of PEG-IFN and ribavirin were adjusted by
patient body weight. Briefly, patients weighing <45kg
were given 60pg of PEG-IFN alpha-2b once a week,
those weighing >46 and <60 kg were given 80 pg, those
weighing >60 and <75kg were given 100pg, those

weighing >60 and <80 kg were given 800 mg of ribavirin
per day, and those weighing >80 kg were given 1,000 mg
of ribavirin per day. All patients were scheduled to
undergo the standard 48-week treatment regimen, The
extension of treatment duration from 48 to 72 weeks in

‘patients in whom serum HCV RNA became undetect-

able between 12 and 24 weeks after the start of the
therapy, and discontinuation of treatment at 24 weeks
in patients in whom HCV RNA remained detectable at
24 weeks was not considered in the present study,
because the benefits of these modifications of the
treatment regimen were not established in Japan at

TABLE 1. Baseline Characteristics of Al Study Patients

All patients (n=149)

Age (years)
Sex female/male)

History of interferon therapy (naive/retreatment)

Body weight (kg)

Alanine aminotransferase (IU/L)
Aspartate aminotransferase (IU/L)
Gamma-glutamyl transpeptidase (IU)
Alkaline phosphatase (IU/L)

Albumin (g/dl)

Total bilirubin (mg/dl)

White blood cell count (/ul)
Hemoglobin (g/dl)

Platelet count (x10%ul)

Liver histology activity (AO/AI/A2/A3)*
Liver histology fibrosis (FO/FI/F2/F3)*

Pretreatment HCV RNA concentration (log,oIU/ml)

Reduction of the peginterferon dose
Reduction of the ribavirin dose

58.04+9.2

77 (51.7)/72 (48.3)

111 (74.5)/38 (25.5)
58.9+10.1
62.01+27.8
52.34+40.2
52.3+57.9
258.41+84.6
4.1640.35
0.69+0.29

5,138 +1,321
142+1.4
16.84+5.2
8 (2.2)/76 (55.9)/45 (38.1)/12 (8.8)
8(5.9)/79 (58.1)/33 (24.3)/16 (11.7)
6.21+0.55
41 (27.5)
64 (43.0)

HCV, hepatitis C virus.
Percentages are shown in parentheses.
“Liver biopsy was not performed in 13 patients.
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Partial Early Virologic Response for Chronic Hepatitis C

the time in the present study was conducted. Dose
modification or discontinuation of PEG-IFN or ribavirin
was based on the manufacturer’s recommendations. A
sustained virologic response was defined as undetect-
able serum HCV RNA at 24 weeks after the end of
therapy. Relapse was defined as detectable serum HCV
RNA during the period hetween the end of treatment
and 24 weeks thereafter, despite the undetectable
gserum HCV RNA at the end of treatment. No response
was defined as detectable serum HCV RNA throughout
the treatment period and thereafter (null or partial
response) [Ghany et al., 2009).

After a patient provided informed consent, serum
samples were obtained during the regular visit to the
hospital just prior o starting treatment, and every
4 weeks during treatment and during the 24-week
follow-up period. Serum samples were stored at ~80°C
until analysis. HCV RNA levels were measured in the
serum samples using a real-time PCR-based quantita-
tion method for HCV (HCV Cobas AmpliPrep/Cobas
TaqMan System; Roche Molecular Systems; lower limit
of quantitation, 1.7 logio IU/ml; lower limit of detection,
1.0log o IU/mY) [Colucci et al., 2007; Pittaluga et al,
2008). Patients were divided into three groups based on
the HCV RNA levels in the serum sample that was
obtained 12 weeks after the start of the combination
therapy. Patients with undetectable serum HCV RNA at
12 weeks were considered to have a complete early
virologic response. Patients with detectable serum HCV
RNA at 12 weeks that had decreased by more than
2logie compared to the pretreatment levels were
considered to have a partial early virologic response.
The remaining patients whose serum HCV RNA at
12 weeks had not decreased by more than 2log in
compared to the pretreatment levels were considered to
have a non-early virologic response. The clinical course
and eventual outcome of partial early virologic respond-
ers were analyzed.

Statistical Analyses

Quantitative values are reported as the means - SD.
Between-group differences were analyzed by a chi-
squared test. The differences in quantitative values
between two groups were analyzed by a Mann—Whitney
U-test. The times from the start of the therapy to the
point when the serum HCV RNA became undetectable
were compared by a log-rank test. Univariate and
multivariate analyses using a logistic regression model
were performed to identify factors that predict a
sustained virologic response, including age, sex, body
weight, serum alanine aminotransferase activity,
serum aspartate aminotransferase activity, serum
gamma-glutamyl transpeptidase levels, serum alkaline
phosphatase values, serum albumin levels, total serum
bilirubin values, white blood cell counts, hemoglobin,
platelet counts, hepatitis activity grade (A0 and Al vs.
A2 and A3), liver fibrosis grade (F0 and F'1 vs. F2 and
F3), pretreatment HCV RNA levels, reduction in PEG-
IFN dose, reduction in ribavirin dose, complete early
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virologic response, and partial early virologic response.
All P-values were two-tailed, and P < 0.06 was consid-
ered as statistically significant.

The study protocol was approved by the institutional
review board and complied with the Helsinki Declara-
tion. All patients provided written informed consent 15
use their clinical data and serum samples beivic
initiating this study.

RESULTS

Although the doses of PEG-IFN were reduced in 42
patients (27.5%) and the ribavirin doses were reduced in
74 patients (49.7%) during therapy, all patients adhered
more than 80% to both PEG-IFN and ribavirin for the
entire treatment period, and all patients more than 90%
adhered to both drugs for the first 12 weeks of therapy
(until an early viroclogic response was determined). No
patients discontinued therapy. Based on the serum HCV
RNA levels at. 12 weeks after the start of the combination
therapy, 63 of 149 patients (42.3%) were categorized as
having a partial early virologic response. Of the
remaining 86 patients, 63 (42.3%) and 23 (15.4%) were
considered to have a complete early virologic response
and non-early virologic response, respectively. The
baseline characteristics of the patients with a complete,
partial, and those without early virologic response are
summarized in Table II. There were no significan’
differences between the baseline characteristics of the
partial early virologic responders and the complete early
virologic responders or patients without early virologic
response, including clinical background, baseline labo-
ratory data, liver histology, pretreatment HCV RNA
levels, and the rate of patients with dose reductions of
PEG-IFN or ribavirin during the treatment period.

As regards to the final outcome, 67 of 149 patients
(45%) achieved a sustained virologic response, 41
patients (27.5%) relapsed, and the remaining 41
patients (27.5%) did not respond to treatment.
Table ITI summarizes the outcomes of the combination
therapy for the complete and partial early virologic
responders, and patients without early virclesr
response. The rate of a sustained virologic response
was significantly higher in complete early virologic
responders than in partial early virologic responders
(P==0.0139). All but one patient who did not achieve
early virologic response showed no response. In uni-
variate and multivariate analyses for factors that
predict a sustained virologic response (Table IV), patient
age, serum alkaline phosphatase levels, serum albumin
levels, platelet counts, fibrosis grade of the liver, and
complete and partial early virologic responses were
significantly associated with a sustained virologic
response by aunivariate analysis. Multivariate analysis
showed that only a complete early virologic response
was associated with a sustained virologic response.

The rate that the seram HCV RNA became undetect-
able after 12 weeks of treatment in partial early
virologic responders is shown in Figure 1. The serum
HCV RNA in partial early virologic responders became
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TABLE 1I. Baseline Characteristics of Patients With Complete and Partial Early Virologic Response, and Patients

Without Early Virologic Response

response (1 == 63)

response (n=63)

Complete early virologic Partial early virologic Lack of early virologic

response (n = 23)

Age (years) 57.24:10.0 584489 59.9+7.3

Sex (female/male) 30 (47.6)/33 (52.4) 36 (52.1)/27 (42.9) 11 (47.8)/12 (57.2:
History of interferon therapy (naive/retreatment) 48 (76.2)/15 (23.8) 45 (71.4)/18 (28.6) 18 (78.3)/5 (21.7)
Body weight (kg) 59.0 £10.1 59.3+10.8 57.44+8.6
Alanine aminotransferase (IU/L) 68.3 +66.4 55.8+41.6 60.1+28.8
Aspartate aminotransferase (IU/L) 55.2+44.9 47.7+32.7 55.9+26.6
Gamma-glutamyl transpeptidase (1U) 51.1+645 46.6+51.5 70.2453.9
Alkaline phosphatase (1U/L) 246.3+73.3 258.94:79.3 290.4+117.1
Albumin (g/dl) 4.20£0.34 4.17+0.31 402+0.48
Total bilirubin (mg/dl) 0.64+0.28 0.70 £ 0.28 0.79+0.34
White bloed cell count (/ul) 5,111+1,162 5,293 + 1,359 4,795 + 1,576
Hemoglobin (g/dl) 14.0+1.3 14.3+14 14.83+1.6
Platelet count (x 10%ul) 178+ 51 170+ 51 148450
Liver histology activity (A0-1/A2-3)* 33 (58.9)/23 (41L.1) 36 (61.0)/23 (39.0) 10 (47.6)/11 (52.4)
Liver histology fibrosis (F0—1/F2-3)* 39 (69.6)/17 (30.4) 38 (64.4)/21 (35.6) 10 (47.6)/11 (52.4)
Pretreatment HCV RNA concentration (logyo IU/ml) 6.25 +0.58 6.21+0.55 6.15+ 0.55
Reduction of the peg interferon dose 17 (27.0) 18 (28.6) 6 (26.1)
Reduction of the ribavirin dose 27 (42.9) 26(41.3) 11 (47.8)

HCV, hepatitis C virus.
Percentages are shown in parentheses.
“Liver biopsy was not performed in 7 complete, 4 partial, and 2 non-early virologic responders.

TABLE III. Comparison of the Treatment Outcome Between Complete and Partial Early Virologic Responses, and Lack of
Early Virologic Response

Sustained virologic response Relapse No response
(n==67) (n=41) (n=:41)
Complete early virologic response (n=63) 50 (79.4) 11 (17.4) 0. 2(3.2)
Partial early virologic response (n=63) 17 (27.0) 29 (46.0) 17 (27.0)
Lack of early virologic response (n=23) 0 1(4.3) 22 (95.6)

TABLE IV. Univariate and Multivariate Analyses for Factors Associated With Non-Response to Combination Therapy
With Peginterferon and Ribavirin

Univariate analysis =~ Multivariate analysis Odds ratio (95% CI

Age (years) 0.0218 0.5389
Sex (female/male) 0.1508 —
Body weight (kg) 0.1720 —
Alanine aminotransferase (IU/L) 0.9982 —
Aspartate aminotransferase (IU/L) 0.2671 —
Gamma-glutamyl transpeptidase (IU) 0.1985 —
Alkaline phosphatase (IU/L) 0.0112 0.7110
Albumin (g/d)) 0.0057 0.7464
Total bilirubin (mg/dl) 0.5332 —
While blood cell count (/pl) 0.1074 —
Hemoglobin (g/dl) 0.2923 —
Platelet count (x 10%/ul) 0.0065 0.6926
Liver histology activity (A0-1/A2-3)* 0.2716 —
Liver histology fibrosis (F0O—1/F2-3)* 0.0450 0.5981
Pretreatment HCV RNA concentration (x 10° IU/ml) 0.4979 —
Reduction of the peginterferon dose 0.5966 —
Reduction of the ribavirin dose 0.1131 —
Complete early virologic response <0.0001 <0.0001 23.265 (6.606—106.038)
Partial early virologic response® 0.0133 0.1087

HCV, hepatitis C virus.
?Liver biopsy was not performed in 13 patient.
*In comparison between partial early virologic responders and non-early virologic responders.
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Fig. 1. Percentage of partial early virologic responders with

undetectable serum HCV RNA based on the time after the start of
the combination therapy with peginterferon and ribavirin.

undetectable in 16 of 63 patients (25.4%) at 16 weeks, in
10 patients (15.9%) at 20 weeks, in 8 patients (12.7%) at
24 weeks, in 9 patients (14.3%) at 28 weeks, and in 1
patient (1.6%) each at 32, 36, and 48 weeks after
initiating combination therapy. In the remaining 17
patients (27%), the HCV RNA remained detectable
throughout the treatment period. For the final outcome
in 63 patients with a partial early virologic response, 17
patients (27%) achieved a sustained virologic response,
29 patients (46%) relapsed, and the remaining 17
patients (27%) did not respond to treatment. In contrast,
50 patients (79.4%) achieved a sustained virologic
response and 13 patients (20.6%) relapsed.among 63
patients with a complete early virologicresponse, and no
patients achieved a sustained virologic response, one
patient (4.3%) relapsed, and the remaining 22 patients
(95.7%) did not respond among 23 patients without an
early virologic response. Figure 2 shows the rate of
sustained virologic responses in partial early virologic
responders based on the time point when the serum
HCV RNA became undetectable. Sustained virologic
responses were achieved in 10 of 16 patients (62.5%)
in whom serum HCV RNA became undetectable at
16 weeks after the start of the therapy, in 5 of 10 patients

Percentage of respance

11} 20 2 28 32 3 40 48
(n=16) (n=10) (=8} (&=9) (=1} (n=1) (n=0) {(n=l)

Weeks after the start of the combination therapy with peginterferon and ribavirin
when sorum HCV RNA twmed undeteetable

Sustained virlégic response
3 Relapse
Fig. 2. Percentage of partial early virclogic vesponders with a

sustained virologic response based on the time period when the serum
HCV RNA became undetectable after the start of combination therapy.
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(50%) with undetectable HCV RNA at 20 weeks, and in 2
of 8 patients (25%) with undetectable HCV RNA at
24 weeks. The remaining 12 patients whose serum HCV
RNA became undetectable later than 24 weeks after the
start of the therapy did not achieve a sustained virologic
response.

When partial early virologic responders were strati-
fied according to the decrease in HCV RNA levels at
12 weeks after starting therapy compared to the
pretreatment levels, this decrease was >4logio in 44
patients (69.8%), between 3 and 4log;g in 10 patients
(15.9%), and between 2 and 3log,, in 9 patients (14.3%).
The percentages of patients with undetectable serum
HCV RNA at each week after starting treatment are
shown for each group in Figure 3. The serum HCV RNA
in patients with more than a4 log, decrease at 12 weeks
became undetectable significantly earlier than either in

with a decrease of <3logy (P<0.0001). The final
outcome of therapy is summarized in Table V based on
the decrease in HCV RNA levels at 12 weeks after the
start of the therapy. The rates of sustained virologic
responses were 36.4% in patients with a >4log
decrease, 10.0% in those with a 3—4 log) decrease, and

DISCUSSION

The serum HCV RNA at 12 weeks after initiating
combination therapy has been reported to predict the
final outcome of treatment in patients infected with
HCV genotype 1. Among the three classifications hased
on serum HCV RNA at 12 weeks, a complete early
virologic response is a strong predictor of a sustained
virologic response, and a non-early virologic response is
a strong predictor of the absence of a sustained virologic
response. However, the outcome in patients with a
partial early virologic response, which is an intermedi-
ate response between complete and non-early virologic
responses, has not been studied. Therefore, it is unclear
whether a partial early virologic response is a favorable
response. ‘

The present study investigated the course of patients
with a partial early virologic response at 12 weeks after
starting combination therapy. The serum HCV RNA
levels were measured using a real-time PCR-based
assay that is more sensitive than other agsays report-
edly. The high sensitivity of this assay is important
because determining the response during treatment
with a less sensitive agsay may reduce the ability to
predict the final treatment outcome [Berg et al., 2009;
Matsuura et al., 2009]. A large portion of patients in the
present study had a mild METAVIR score (<F2), which
is not typically a candidate for antiviral therapy in
Western countries. The decision to treal these patients
is determined on a case-bhy-case basis according to the
Japanese guidelines. Because the age of Japanese
patients with HCV infection is generally higher than
that of patients in Western countries and because the
risk of developing hepatocellular carcinoma in Japanese
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Fig. 3. Percentages of partial early virologic responders whose serum HCV RNA became undetectable
based on the time period after the start of the combination therapy. Patients are stratified by the degree of
decrease in the serum HCV RNA at 12 weeks compared to the pretreatment levels.

patients with mild liver fibrosis is reported to increase
with age [Miki et al., 2008], antiviral therapy is con-
sidered for many patients with HCV with mild fibrosis.

The rate of a sustained virologic response for partial
early virologic responders was between those of the
complete early virologic responders and those without
early virologic response. The sustained virologic
response rate of partial early virologic responders in
the present study was consistent with previous studies
in patients who underwent the standard 48-week treat-
ment regimen [Berg et al., 2006; Ferenci et al., 2006;
Sanchez-Tapias et al.,, 2006]. The rate of a sustained
virologic response was far lower than that of complete
early virologic responders, indicating that a partial
early virologic response is an unfavorable response,
unless the treatment duration is potentially extended
up to 72 weeks.

The changes in serum HCV RNA levels in patients
with a partial early virologic response were largely
heterogenous. The time interval between the start of
therapy and when the serum HCV RNA became
undetectable ranged between 16 and 48 weeks, and
the serum HCV RNA did not become undetectable in
17 patients during the treatment period. None of the
patients whose serum HCV RNA remained positive
until 24 weeks after starting treatment achieved a
sustained virologic response. This finding is consistent

with previous reports, and discontinuing therapy should
be considered for these patients [Ghany et al., 2009].
The rate of a sustained virologic response decreased
as the time interval until the serum HCV RNA became
undetectable increased, even in patients who achieved
undetectable HCV RNA before 24 weeks. Although the
current guidelines of the American Association for the
Study of Liver Diseases recommend measuring serum
HCV RNA at 24 weeks after the start of the therapy for
patients who attained a partial early virologic response
at 12 weeks, more frequent measurements of serum
HCV RNA will improve the aceuracy for predicting the
final outcome.

Thedegree of decrease in HCV RNA levels at 12 weeks
after starting therapy correlated with the time at which
the serum HCV RNA became undetectable and the final
outcome in partial early virologic responders. A greater
decrease in HCV RNA levels at 12 weeks resulted in
an earlier disappearance of HCV RNA from the serum
and a higher rate of sustained virologic responses. In
addition, no patient with a decrease of less than 8 log; g at
12 weeks achieved a sustained virologic response as a
final outcome. The lack of a decrease in HCV RNA levels
of more than 3logyg at 12 weeks after initiating therapy
indicates that therapy should be discontinued poten-
tially. This potential discontinuation of therapy should
be considered for patients without early virologic

TABLE V. Treatment Outcome in Patients With Partial Ea.rly‘ Virologic Response According to the Decrease in Serum HCV
RNA at 12 Weeks After the Start of Combination Therapy in Comparison to the Pretreatment Level

Sustained virologic response (n=17) Relapse (n=29) No response (n=17)
>4logip (n=44) 16 (36.4) 24 (54.5) 4(9.1)
<4 logyo and >3log;q (n==10) 1{10.0) 4 (40.0) 5 (50.0)
<3logyp and >2loge (n=9) 0 1(11.1) 8 (88.9)
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response and even patients with a partial early virologic
response, unless extending the treatment duration is
considered.

There are several limitations of the present study.
This study included patients who had received IFN-
based antiviral therapy previously (25.5%), although
they did not have a history of combination therapy with
PEG-IFN andribavirin, However, this study did not find
any differences in the rate of retreated patients who
achieved a partial, complete early virologic response, or
those who did not achieve early virologic response. In
addition, all study patients had undergone a 48-week
treatment regimen and no patients had extended their
treatment duration to 72 weeks or discontinued therapy
at 24 weeks, Therefore, the outcomes of the partial early
virolegic responders in the present study were solely
obtained from patients who underwent the standard
48-week treatment regimen of the combination therapy.
As indicated in the results, extending or discontinuing
treatment in partial early virologic responders based on
when the serum HCV RNA becomes undetectable and
the decrease in HCV RNA levels at 12 weeks compared
to the pretreatment levels may improve the treatment
outcome.

In conclusion, a partial early virologic response
results in heterogeneous final outcomes. Although
Marecellin et al. [2007) noted that patients with early
virologic responses are highly heterogeneous and
suggested that this patient group should be further
subclassified into complete and partial early virologic
responders, partial early virologic responders are still a
. heterogeneous subgroup., It is preferable to evaluate the
serum HCV RNA repeatedly in this patient subpopula-
tion in order to make a more accurate prediction of the
final response. A detailed evaluation of the decrease
in HCV RNA levels at 12 weeks after starting therapy
compared to the pretreatment levels will allow more
accurate prediction of the final response.
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