Kainuma M et a/. PEG-IFN plus ribavirin for older chronic hepatitis C patients

Table 1 Characteristics of 938 chronic hepatitis C genotype 1 pa

ribavirin according to age (mean + 5D)

tients treated with a combination of pegylated interferon plus

Group A (age < 65 yr) (7 = 685) Group B (age = 65 yr) (n = 253) P-value
Age (yr) 531+89 68.613.1 <0.001
Male/female 374/311 122/131 0.090
Body mass index (kg/m’) 237433 228+27 <0.001
Prior IFN monotherapy, 7 (%) 163 (23.8) 76 (30.0) 0.052
Prior combined IFN plus RBV treatment, n (%) 51 (7.4) 20 (7.9) <0.001
Alanine aminotransferase (IU/L) 80.2+62.0 67.9+46.6 0.004
y-glutamyltranspeptidase (IU/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) 141+14 13.5+14 <0.001
Platelet count (10°/L) 166 +5.3 15.0+5.2 <0.001
Creatinine (mg/dL) 07+06 08+14 0.107
Creatinine clearance (mL/min) 105.5 £ 28.7 758+17.5 <0.001
Serum HCV-RNA level (kIU/mL) 1776.1 + 1500.0 1986.9 + 1604.5 0.125
Histological fibrosis 0.008
F0/F1/F2/F3/F4 36/155/121/61/30 9/46/49/31/17

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

Table 2 Characteristics of 313 chronic hepatitis C genotype 2 patients treated with a combination of pegylated intéﬁefon plus

ribavirin according to age (mean + SD)

Group C (age < 65 yr) (n = 252) Group D (age = 65 yr) (n = 61) P-value
Age (y1) 47.7 +104 69.2+34 <0.001
Male/female 124/128 28/33 0.671
Body mass index (kg/m’) 231435 228+29 0.577
Prior IFN monotherapy, n (%) 47 (18.7) 16 (26.2) <0.001
Prior combined IFN plus RBV treatment, n (%) 5(2.0) 4 (6.6) 0.056
Alanine aminotransferase (IU/L) 799 +78.7 68.9+529 0.821
y-glutamyltranspeptidase (IU/L) 55.8 + 64.7 443+347 0.937.
Albumin (g/dL) 42+04 39+05 <0.001
White blood cell count (/mm’) 5276.3 +1636.3 4958.0 + 1495.6 0.005
Hemoglobin (g/dL) 141+14 134+13 <0.001
Platelet count (10°/L) 189+63 15.6+4.7 <0.001
Creatinine (mg/dL) 08+15 0.7+0.2 0.581
Creatinine clearance (mL/min) 1121314 7461172 <0.001
Serum HCV-RNA level (kIU/mL) 1588.3 +1628.7 11954 £1645.5 0.038
Histological fibrosis <0.001

F0/F1/F2/F3/F4 30/77/39/10/10 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 patients, who
were further classified into four groups according to age
and genotype status: group A, genotype 1 aged less than
65 years (n = 685); group B, genotype 1 aged 65 years or
older (» = 253); group C, genotype 2 aged less than 65 years
(n = 252); and group D, genotype 2 aged 65 or older (7 =
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 equation were significantly lower than in
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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 ?ercentage of patients with platelet counts below 10
X 10"/L was significantly 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 between 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 cirrhosis, F4 = cirrhosis. Liver
fibrosis was more 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 a-2b (Peglntron,
Schering-Plough, Osaka, Japan), in combination with
RBV (Rebetol, Schering-Plough), which was given orally
at a daily dose 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 Ministty 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 signifi-
cantly higher frequency of RBV dose reduction duting
the treatment period than those aged less than 65 years
old (HCV genotype 1: group A »s group B, 41.2% vs
49.0%, P = 0.032, genotype 2: group C #s group D, 28.6%
vs 54.1%, P < 0.001). Some patients also had PEG-IFN
a-2b-induced psychological adverse effects or a decrease
in white blood cell and platelet counts. In such cases, a
reduction in the dosage of PEG-IFN q-2b was tequired.
Both PEG-IFN a-2b and RBV were discontinued if the
hemoglobin level, white blood cell count, or platelet count
fell below 85 g/L, 1 X 10°/L, and 25 x 10°/L, respec-
tively. The treatment was discontinued if severe general
fatigue, hyperthyroidism, interstitial pneumonia, or severe
hemolytic disorders developed, continuation of treatment
was judged not to be possible by the attending physician,
or if 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 HCV RNA polymetase 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 limit
of quantitation of 5100000 IU/mL (5100 kIU/mL). The
HCV genotype was determined by type-specific ptimers
of the core region of the HCV genome. The protocol for

genotyping was carried out as previously described”.

Efficacy of treatment

End of treatment (EOT) response and SVR were defined
as serum HCV RINA undetectable at the end of treatment
and at 24-wk follow-up after the end of treatment, re-
spectively. EOT response and SVR wete 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 IU/mL (0.5 kIU/mL). The analysis of EOT and
SVR was performed on an intention-to-treat basis.
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Statistical analysis

Continuous data are expressed as mean * SD. The statis-
tics were carried out using a commercially available soft-
ware package (BMDP Statistical Software Inc., Los Ange-
les, CA, USA) for the IBM 3090 system computet. The x2
test, Fisher’s exact test and Kruskal-Wallis test were used to
determine the differences in baseline clinical charactetistics,
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 intention-to-treat 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%)
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 (Figure 1). Furthermore, we analyzed
whether or not the SVR rate differed according to the age
at which the combination treatment of PEG-IFN a-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 oldet, and by 57.1%-100% of
genotype 2 patients aged 70 yeats or older (Figure 2).

We previously reported a minimum acceptable dose
of at least 80% or more of the target dosage of PEG-
IFN a-2b and 60% or more of the target dosage of RBV
for the successful treatment of Japanese patients with
genotype 1%, Therefore, we analyzed the SVR rates in pa-
tients with genotype 1 by the dosage they actually received
during treatment (a total dose of at least 80% or more of
PEG-IEN q.-2b and 60% or more 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, significantly
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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Table 3 The comparison of the rate of sustained virological response of patients with genotype 1 receiving a dose of 80% or more
of pegylated interferon «-2b plus 60% or more of ribavirin and the reduced dosage group 7 (%)

Male Female Total
n SVR n SVR n SVR

Group A

Minimum acceptable 168 116 (69.0) 110 69 (62.7) 278 185 (66.5)

Reduced 206 73 (35.4) 201 66 (32.8) 407 139 (34.2)

Total 374 189 (50.5) 311 135 (43.4) 685 324 (47.3)
Group B

Minimum acceptable 31 15 (48.4) a1 13 (41.9) 62 28 (45.2)

Reduced 91 18 (19.8) 100 12 (12.0) 191 30 (15.7)

Total 122 33 (27.0) 131 25(19.1) 253 58 (22.9)

Minimum acceptable: patients who received 80% or more of the target dose of pegylated interferon (IFN) a-2b and 60% or more of ribavirin (RBV).
Reduced: Patients who received less than 80% of pegylated IFN «-2b and less than 60% of RBV. SVR: Sustained virological response.
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Figure 1 Virological response to the combination treatment by age and sex of patients with genotype 1 (A) and genotype 2 (B). SVR: Sustained virological

response.

(P < 0.001) in group B patients. No significant difference
between groups C and D was observed. On comparing
patients whose platelet count was under 10 X 10'/L, the
SVR rate for genotype 1 was significantly lower in group
B (2 of 36, 5.6%) than in group A (16 of 56, 28.6%) (P <
0.001). Among the patients with genotype 2, SVR was not
significantly different between group C (9 of 16, 56.3%)
and group D (2 of 7, 28.6%).

In a comparison of the SVR rate in patients with or
without one or more previous courses of IFN plus RBY,
there was no significant difference between the genotypes
(genotype 1: 118 of 310, 38.1% vs 264 of 628, 42.0%,
genotype 2: 44 of 72, 61.1% vs 141 of 241, 58.5%). Fur-
thermore, we compared the EOT response rate and SVR
rate of cirrhosis patients whose liver fibrosis was F4, and
found no significant difference between groups A (EOT:
16 of 30, 53.3%, SVR: 7 of 30, 23.3%) and B (EOT: 6 of
17, 35.3%, SVR: 2 of 17, 11.8%). In addition, no significant
difference was found between groups C (EOT: 8 of 10,
80.0%, SVR: 6 of 10, 60.0%) and D (EOT: 9 of 12, 75.0%,
SVR: 5 of 12, 41.7%).
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Discontinuation of PEG-IFN o.-2b plus RBV treatment
and adverse effects

Of 1251 patients, 314 (25.1%) did not complete PEG-
IFN o-2b plus RBV treatment due to adverse effects ot
other reasons. The discontinuation rate was significantly
higher in patients with genotype 1 (273 of 938, 29.1%)
than in those with genotype 2 (41 of 313, 13.1%) (P <
0.001) (Tables 4 and 5). Furthermore, the rate of discon-
tinuation due to adverse effects was significantly higher
in patients with genotype 1 (135 of 938, 14.4%) than in
those with genotype 2 (23 of 313, 7.3%) (P < 0.010). The
rates of discontinuation due to lack of treatment efficacy
and for economic reasons (loss of job, inability to pay the
medical costs) were also significantly higher in patients
with genotype 1 (55 of 938, 5.9%, 15 of 938, 1.6%) than
in those with genotype 2 (1 of 313, 0.3%, 0 of 938, 0%) (P
< 0.001 and P = 0.025, respectively).

For genotype 1 patients, the discontinuation rate was
significantly higher in group B (106 of 253, 42.9%) than in
group A (167 of 685, 24.4%) (P < 0.001), and the rate of
discontinuation due to adverse effects was also significantly
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Figure 2 Virological response to the combination treatment by age of patients with genotype 1 (A) and genotype 2 (B). SVR: Sustained virological response;

Cl: Confidence interval.

higher in group B (61 of 253, 24.1%) than in group A (74
of 685, 10.8%) (P < 0.001). General fatigue was the most
frequent adverse effect, and was significantly more frequent
in group B than in group A (P < 0.001). However, in these
group 1 patients, RBV was reduced due to anemia in 12.5%
(3 of 24) of group A and in 30.4% (7 of 23) of group B.
Furthermore, rash and thrombocytopenia were significantly
mote frequent in group B than in group A (P = 0.014 and
P = 0.007, respectively). In group A, depression was signifi-
cantly more frequent in females than in males (P = 0.012).
In genotype 2 patients, treatment discontinuation did not
differ between group C (33 of 252, 13.1%) and group D
(8 of 61, 13.1%), and the rate of discontinuation due to
adverse effects did not differ between these groups (17 of
252, 6.7%, 6 of 61, 9.8%, respectively).

The mean time to discontinuation in group A (21.6 £
11.9 wk) was not significantly different from group B (21.5
+ 12.6 wk), and the mean time in group C (11.0 * 6.8 wk)
was also not significantly different from group D (11.6 £
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6.0 wk). There was no significant difference between male
and female patients in each group (male: 21.0 + 124
female: 22.1 + 11.8 in group 1, male: 11.3 = 7.1 vs female:
10.9 £ 6.1 in group 2).

HCC was not seen in genotype 2 patients; only in
patients with genotype 1 (29.5 = 9.9 wk) and was more
frequent in group B (5 of 253, 2.0%) than in group A (2
of 685, 0.3%) (P = 0.008).

DISCUSSION

In a large, national, multicenter Greek study involving 993
treated and 734 untreated patients with chronic hepatitis
C, patients with cirrhosis, showed a protective effect of
treatment even among those without SVR. For patients
without citrrhosis, the beneficial effect of IFN q treatment
was particularly evident in older patients; patients with the
worst prognosis if left untreated. Therefore, IFN o-based
treatment should be offered to older persons, as these are
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;;’.,Tqble 4 Reasons for discontinuation of pegylated interferon plus ribavirin treatment by hepatitis C virus genotype 1 pati‘eﬁts

Group A (age < 65 yr)

Group B (age > 65 yr) Total

Male (7 = 374)

Female (7 = 311)

Male (7 = 122) Female (7 = 131)

Discontinued number
Adverse effects

General fatigue

Depression

Appetite loss

Rash

Encephalopathy

Neutropenia

Anemia

Thrombocytopenia

Elevation of ALT

Hyperthyroidism

Hypothyroidism

Retinopathy

Interstitial pneumonia

Pulmonary disease (others)!

Psychoneurotic disorder

Nervous disease’

Autoimmune disease’

Metabolic disease’

Digestive disorder®
Hepatocellular carcinoma
Malignancy (extra-liver)
No effect of treatment
Economic problem
Others’
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"Includes pulmonary tuberculosis (1 = 1), pneumonia (1 = 1), tuberculous pleuritis (n = 1); *Includes psychiatric disorder (n = 2), disquiet (n = 1), insomnia
(n = 1); *Includes nerve paralysis (n = 1), cerebral infarction (1 = 1); ‘Includes rheumatoid arthritis (n = 2), myasthenia gravis (n = 1); *Includes diabetes
mellitus (n = 1), hypertriglycemia (n = 1); “Includes cholecystitis (n = 3), pancreatitis (n = 1); "Includes 25, 13, 6 and 13 drop-outs from groups A, B, C and D,
respectively: One for excessive alcohol consumption in group C and one was nursing in group D. ALT: Alanine aminotransferase.

the patients with the greatest potential benefit and may
achieve SVR"Y, In Japan, the prevalence of chronic HCV
infection increases with age, however, the optimal manage-
ment of older patients has not yet been accurately defined.
Whether or not to treat patients older than 65 years with
antiviral treatment is highly debated, especially in terms
of cost/benefit ratio. In addition, the natural history of
chronic hepatitis C in elderly patients is not accurately
known, as the presence of comorbidity can affect illness
progression and life expectancy. HCV became more preva-
lent in Japan decades before the United States'”. Japanese
patients with chronic hepatitis C treated with IFN are cur-
rently 10 to 15 years older than cortesponding patients in
the United States and European countries, where patients
treated with antiviral treatment tend to average 45 years of
age®™. Therefore, our results can serve as a world-wide
model for the treatment of older chronic hepatitis C pa-
tients.

It has been well documented that the combination
therapy of PEG-IFN a-2b plus RBV is more effective
than previous IFN monotherapy in chronic hepatitis C
patients™”. There have been four studies on the efficacy
of PEG-IFN plus RBV therapy in patients 65 years or
older with genotype 1, which revealed low rates of SVR
(31.1%-51.9%)""*%. However, these studies were too small
(11-93 patients) for conclusive recommendations to be
made. Because the present study was a large multicenter
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design, it is useful for clarifying the efficacy and safety
of PEG-IFN plus RBV combination therapy in older
patients. The present study confirmed the results of our
previous study which showed that the SVR rate was signifi-
cantly higher for genotype 2 than for genotype 1 patients®.
Another important result was that the ability to take at least
a minimum acceptable dosage during treatment increased
the SVR rate by about three times in older patients with
genotype 1. This result also confirmed previous studies
which indicated the importance of giving at least the mini-
mum acceptable treatment dosage in patients infected with
HCYV genotype 1, especially older patients™*.

Secondly, we compared discontinuation of treatment
by genotype and sex. In genotype 1 patients, adverse ef-
fects were seen more often in older than in younger pa-
tients. This was the most important reason why the rate
of treatment discontinuation was higher in older than
in younger patients, and affected the outcome of PEG-
IFN a-2b plus RBV combination therapy. General fatigue
was the most common adverse effect in older patients.
Because older patients often have impaired renal func-
tion, they have increased blood levels of RBV®*), They
are also inclined to be anemic and to have general fatigue.
However, only a small number of older patients in the
present study had reduced RBV due to anemia. Therefore,
general fatigue is probably a direct adverse effect of PEG-
IFN a-2b. We previously reported that herbal medicine
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Table 5 Reasons for discontinuation of pegylated interferon plus ribavirin treatment by hepatitis C virus genotype 2 patients

Group C (age < 65 yr)

Group D (age = 6_5 yr) ! thal

Male (7 = 124)

‘Female (7 = 128)

Male (7 = 28)  Female (1 = 33)

Discontinued number 18
Adverse effects
General fatigue
Depression
Appetite loss
Rash
Encephalopathy
Neutropenia
Anemia
Thrombocytopenia
Elevation of ALT
Hyperthyroidism
Hypothyroidism
Retinopathy -
Interstitial pneumonia -
Pulmonary disease(others)
Psychoneurotic disorder
Nervous disease =
Autoimmune disease
Metabolic disease
Digestive disorder
Hepatocellular céréjnoma
Malignancy (extra-liver)
'No effect of treatment
Economic problem
Others® :
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‘Includes nerve paralysis (n = 1), tetany (n = 1); 2All patients were drop out. ALT: Alanine aminotransferase.

relieved the adverse effects of IFN, including general
fatigue™. Herbal medicine may be useful for mitigating
general fatigue during PEG-IFN q-2b plus RBV combi-
nation treatment, especially in older patients. :

The rate of discontinuation was lowet in patients with
genotype 2 than in patients with genotype 1, and there
was no difference between the older and the younger
patients with genotype 2. These results ate possibly a con-
sequence of the shorter term of treatment in genotype 2
and the many genotype 1 patients who discontinued due
to lack of efficacy.

Two of the characteristics of older patients in the
present study were that both hemoglobin and platelet
count were significantly lower than in younger patients.
The SVR rate was significantly lower when the platelet
count was less than 10 X 10'°/L. Furthermore, the older
genotype 1 patients were often forced to discontinue
treatment due to thrombocytopenia and the occurrence
of HCC. These findings appear to result from advanced
liver fibrosis in older chronic hepatitis C patients. There-
fore, the possibility of HCC during long-term IFN treat-
ment in older patients must be considered.

We previously reported that older female patients had
a low response to IFN-o, monotherapy®, and other in-
vestigators have reported that older female patients have
a poor response to PEG-IFN a-2b plus RBV#**, Al-
though our data showed that sex was not related to SVR,
the reason for this finding was not fully elucidated. In any
case, studies have conclusively shown that it is important
to begin treatment with PEG-IFN a-2b plus RBV combi-
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nation therapy as soon as possible. Our data suggest that
age may be a more important factor than sex for increas-
ing the rate of SVR. Resistance to treatment in older pa-
tients may be due to IFN-immunomodulation, advanced
liver fibrosis, or reduced dosage.

To maximize adherence to the optimal treatment regi-
men, the treatment schedule can be modified or other
therapeutic modalities added, such as hematopoietic
growth factors® or the new thrombopoietin-receptor
agonist, eltrombopag, for the antiviral treatment of older
patients with chronic hepatitis C™". A further individual-
ized treatment 1%ax:otocol based on viral kinetics might be
more practical®

In conclusion, PEG-IFN q-2b plus RBV treatment
was effective in the treatment of older chronic hepatitis
C patients when they received at least the minimum ac-
ceptable treatment dosage. However, there were frequent
adverse effects and treatment discontinuation. It is neces-
sary to control for adverse effects that might interrupt
treatment and to begin this combination therapy as soon
as possible, especially in older patients.
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COMMENTS

Background

Whether or not to treat patients older than 65 years with antiviral treatment is
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to ameliorate these problems, the authors decided to treat older patients with pe-
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Research frontiers

The combination treatment of PEG-IFN o-2b plus RBV improved the sustained
virological response rate in chronic hepatitis C patients. However, the current
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dropout rate.
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There have been four studies on the efficacy of PEG-IFN plus RBV therapy in
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useful for clarifying the efficacy and safety of PEG-IFN plus RBV combination
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The study demonstrated that PEG-IFN o-2b plus RBV treatment was effective

in chronic hepatitis C patients 65 years or older who completed treatment with at
least the minimum required treatment dosage. Furthermore, this study suggested
that the combination treatment and beginning this therapy as soon as possible
are important, especially in older patients.
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The study has been well conducted and includes a large number of patients.
Results have been described in a lucid and informative manner and are of clinical
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Abstract

alpha-2b plus ribavirin (RBV).

antiviral treatment.

predict a SVR in HCV genotype 1 patients.

\

Background: An early virological response (EVR) after the start of interferon (IFN) treatment for chronic hepatitis C
leads to a successful virological outcome. To analyze an association between sustained virological response (SVR) and
EVR by comparing TagMan with Amplicor assays in HCV genotype 1-infected patients treated with pegylated (PEG)-IFN

Methods: We retrospectively analyzed a total of 80 HCV genotype 1 patients (39 SVR and 41 non-SVR patients), who
received an enough dosage and a complete 48-week treatment of PEG-IFN alpha-2b plus RBV. Serum HCV RNA levels
were measured by both TagMan and Amplicor assays for each patients at Weeks 2,4, 8 and 12 after the start of the

Results: Of the 80 patients with undetectable HCV RNA by Amplicor, 17 (21.3%) patients were positive for HCV RNA by
TaqMan at Weeks 12. The quantification results showed that no significant difference in the decline of HCV RNA level
between TagMan and Amplicor 10-fold method assays within the initial 12 weeks of the treatment was found.
However, the qualitative analysis showed significant differences of the positive predictive rates for SVR were found
between TagMan (100% at weeks 4 and 100% at weeks 8) and Amplicor (80.0% and 69.6%, respectively).

Conclusions: The COBAS TagMan HCV assay is very useful for monitoring HCV viremia during antiviral treatment to

J

Background

The hepatitis C virus (HCV) infection is a main cause of
viral chronic hepatitis in Japan, where approximately 1.8
million patients have HCV infection. The prognosis of
liver fibrosis made by wound-healing response to chronic
liver injury may lead to cirrhosis [1,2].

The most current antiviral treatment for chronic HCV
infection is pegylated interferon (PEG-IFN) alpha in
combination with ribavirin (RBV), which has been used
in worldwide [3,4]. The combination treatment has
resulted in a higher rate of sustained virological response
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' Department of General internal Medicine, Kyushu University Hospital,
Fukuoka, Japan
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(SVR) than standard interferon (IFN) monotherapy [5,6].
The predictor of IFN treatment response such as HCV
genotype, HCV RNA level, age, sex, the stage of liver
fibrosis, the duration and dose of antiviral treatment and
so on has been reported previously [7-9]. Otherwise, the
predictive factor of antiviral efficacy after the start of
antiviral treatment has been studied by HCV dynamics,
which the duration of virological clearance of HCV RNA
is associated with the therapeutic efficacy. Especially, an
early viral response (EVR), a virological clearance by anti-
viral treatment within the initial 12 weeks, is significantly
correlated with SVR in the treated patients [10-12].
Quantifying serum HCV RNA level helps to evaluate
the efficacy and monitoring of antiviral treatment. Both
qualitative and quantitative HCV RNA assay using

. © 2010 Ogawa et al; ficensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
( BIoMed Central Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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COBAS Amplicor system (Amplicor) has been used well
in clinical [13]. Recently, COBAS TagMan HCV assay
(TagMan) equipped with highly detection sensitivity and
widely measuring range has been developed, and this has
enabled to measure qualitative and quantitative analysis
simultaneously [14,15]. The aim of the present study is to
analyze an association between SVR and EVR by compar-
ing TagMan with Amplicor assays in patients with HCV
genotype 1 infection who has been treated with PEG-IFN
alpha-2b plus RBV.

Methods

Patients

A retrospective study of 80 Japanese genotype 1-infected
chronic hepatitis C patients who were treated with 48-
week PEG-IFN alpha-2b plus RBV was done from Janu-
ary 2005 to July 2007, in order to analyze an association
between sustained virological response (SVR) and early
virological response (EVR) by comparing TaqMan with
Amplicor assays. To exactly consider an association
between antiviral response and viral kinetics, we selected
all 80 patients who received both PEG-IFN alpha-2b 80%
or over and RBV 60% or over of the target dosage of 48-
week [16]. Using COBAS Amplicor HCV Monitor Test
v2.0 (qualitative Amplicor), the 80 selected patients were
negative for HCV RNA during the treatment and no
patients with positivity HCV RNA during the treatment
were included in this study.

SVR was defined as serum HCV RNA undetectable at
24 weeks after the end of treatment. Patients who had
undetectable HCV RNA within the initial 12 weeks of
treatment were considered to have had an EVR. Of the 80
patients, 39 achieved SVR at 24 weeks after the end of
treatment, and 41 had clearance of HCV viremia during
the treatment but achieved non-SVR after the end of the
treatment.

All patients were satisfied the following criteria. Crite-
ria for exclusion were: (i) clinical or biochemical evidence
of hepatic decompensation, advanced cirrhosis identified
by large esophageal varices (F2 or F3), history of gastroin-
testinal bleeding, ascites, encephalopathy, or hepatocellu-
lar carcinoma; (ii) hemoglobin level < 115 g/L, white
blood cell count < 3 x 109/, and platelet count < 50 x
10°%/L; (iii) concomitant liver disease other than hepatitis
C (hepatitis B surface antigen positive or human immu-
nodeficiency virus antibody positive); (iv) excessive active
alcohol consumption (> 60 g/day converted into ethanol)
or drug abuse; (v) severe psychiatric disease; and (vi) anti-
viral or corticosteroid therapy within 12 months prior to
the enrolment. Patients who fulfilled the above criteria
were recruited at the Department of General Internal
Medicine, Kyushu University Hospital.

The diagnosis of chronic hepatitis and cirrhosis was
based on a liver biopsy in each patient. All patients were

Page2of 8

diagnosed with chronic active hepatitis with piecemeal
necrosis or fibrosis formation of portal-portal bridging.
No significant differences were observed between these
group patients at entry.

Clinical and biochemical characteristics of the enrolled
80 patients with chronic HCV infection are summarized
in Table 1. The mean age of SVR patients was signifi-
cantly lower (54.8 + 9.3 years) than that of non-SVR
patients (59.8 + 9.7 years) (P = 0.0133). No significant dif-
ferences were found in the means for body mass index,
alanine aminotransferase, y-glutamyl-transpeptidase or
platelet count between SVR and non-SVR patient groups.

The study was conducted in accordance with the ethi-
cal guidelines of the Declaration of Helsinki and the
International Conference on Harmonization of guidelines
for good clinical practice.

Therapeutic protocol

All patients were treated with a weight-based, 1.5 pg/kg
weekly dose of subcutaneous PEG-IFN alpha-2b (Pegln-
tron A; Schering-Plough, Osaka, Japan). In combination
with PEG-IFN alpha-2b, RBV (Rebetol; Schering-Plough)
was given orally at a daily dose of 600-1,000 mg based on
bodyweight (600 mg for patients weighing < 60 kg, 800
mg for those weighing 60-80 kg, and 1,000 mg for those
weighing > 80 kg). The length of the combined treatment
was 48 weeks. 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 < 100 g/L. In
such cases, a reduction in the dose of RBV was required.
Some patients also had PEG-IFN alpha-2b induced psy-
chological adverse effects or a decrease of white blood
cell and platelet count. In such cases, a reduction in the
dosage of PEG-IFN alpha-2b was required. Both PEG-
IEN alpha-2b and RBV were discontinued if the hemoglo-
bin level, white blood cell count, or platelet count fell
below 85 g/dL, 1 x 10%/L, and 2.5 x 10%/L, respectively.

Definition of SVR and EVR

SVR and EVR were defined as non-detectable HCV RNA
as measured by the COBAS Amplicor HCV Monitor Test
v2.0 (qualitative Amplicor) (Roche Diagnostics, Tokyo,
Japan), and the results were labeled as positive or nega-
tive. The lower limit of detection was 50 IU/mL (0.5 kIU/
mL: 1.7 log IU/mL) [17]. Moreover, we compared serum
HCV RNA negativity by the qualitative Amplicor assay
with that by TagMan assay during the initial 12 weeks of
treatment.

Determination of HCV RNA level

During the treatment period (the initial 12 weeks: at week
2, week 4, week 8, and week 12), we retrospectively deter-
mined serum HCV RNA level by both COBAS TaqMan
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Table 1: Characteristics of 80 genotype 1-infected chronic hepatitis C patients treated with pegylated interferon alpha 2b
plus ribavirin combination, classified by the treatment response

Characteristics Total SVR Non-SVR P value
No.=80 No.=39 No.=41
Male No. (%) 36(45.0) 17 (43.9) 19 {46.3) 0.9821
Age (years) 574498 548193 598+£9.7 0.0133
Body Mass Index (kg/m?) 23031 23.1£3.0 23.6+34 0.7821
Alanine aminotransferase (IU/L) 89.9£654 93.2+628 86.5+65.7 0.7832
y-glutamyltranspeptidase (fU/L) 59.2+54.0 41.2+34.2 77.3+£33.1 0.0548
Albumin (g/dL) 42+04 42104 40+04 0.7105
White blood cell count (10%/1) 5614 53+14 58+1.7 0.4666
Hemoglobin (g/L) 131+ 14 133+14 129+ 14 0.2310
Platelet count (10%/1) 161151 167 £45 156 £55 0.1576
Creatinine (mg/dL) 0.71+0.14 0.69+0.16 070+0.15 0.3376
Creatinine clearance (mL/min} 98.8 £27.6 100.2 £28.7 99.3+323 0.4102
Histological cirrhosis No. (%) 6(7.5) 2(5.1) 4(9.7) 0.6758

HCV, hepatitis C virus
Data is shown as the'mean =+ standard deviation.

SVR means a sustained virological response, which is defined as serum HCV RNA undetectable at 24 weeks after the end of treatment.

HCV assay (TagMan) (Roche Diagnostics) and COBAS
Amplicor HCV Monitor Test v2.0 using the 10-fold dilu-
tion method (Amplicor 10-fold method) (Roche Diagnos-
tics) in each patient. The TagMan has a lower limit of
quantitation of 15 IU/mL and an outer limit of quantita-
tion of 6.9 x 107 IU/mL (1.2 to 7.8 log IU/mL referred to
log,, units/mL) [14,15]. Therefore, TagMan assay is able
to do both qualitative and quantitative analysis for HCV
RNA. The Amplicor 10-fold method has a lower limit of
quantitation of 5,000 IU (5 kIU/mL) and an outer limit of
quantitation of 5,100,000 IU (5,100 kIU/mL) [18]. To
compare serum HCV RNA level by TagMan assay with
Amplicor 10-fold method assay, we transformed the level
by Amplicor 10-fold method assay (kIU/mL} into the log-
arithmic level (log IU/mL). Therefore, the range of
Amplicor 10-fold method is 3.7 to 6.7 log IU/mL.

Determination of HCV genotype

HCV genotype was determined using type-specific prim-
ers from the core region of the HCV genome. The proto-
col for genotyping was carried out as described earlier
[19].

Statistical analysis

Statistical analysis was done with BMDP statistical soft-
ware for the IBM 3090 system computer (BMBD Statisti-
cal Software, Inc.,, Los Angeles, CA, USA) for the IBM
(Yorktown Heights, NY) 3090 com[.iuter system. Contin-
uous data were expressed as mean values, mean + stan-
dard deviation (SD), or values + standard error (SE) of the

mean. The paired t-test, unpaired t-test, Mann-Whitney
U test or Kruskal-Wallis non-parametric analysis of vari-
ance was used to compare HCV dynamics. A P value less
than 0.05 was regarded as statistically significant.

Results
The correlation of pretreatment HCV RNA levels between

TaqMan and Amplicor 10-fold method assays

The relationship of pretreatment HCV RNA levels
between TaqMan and Amplicor 10-fold method assays
was studied in 39 SVR and 41 non-SVR patients infected
with genotype 1. The levels by TagMan ranged from 4.4
to 7.2 log IU/mL (median 6.1 log IU/mL) and those by
Amplicor 10-fold method ranged from 5.0 to 6.7 log IU/
mL (median 6.0 log IU/mL). We found a significantly pos-
itive correlation in the pretreatment HCV RNA level
between TagMan and Amplicor 10-fold method assays (r
=0.849, P < 0.0001).

Figure 1 shows pretreatment levels of HCV RNA classi-
fied by viral response (SVR or non-SVR). In TagMan
assay, the 39 SVR patients had significantly lower pre-
treatment HCV RNA level (median 5.89 log IU/mL) than
the 41 non-SVR patients (median 6.25 log IU/mL) (P =
0.0191). However, Amplicor 10-fold method assay
showed no significant difference of pretreatment HCV
RNA level between the SVR (median 5.91 log IU/mL) and
non-SVR (median 6.09 log IU/mL) patients (P = 0.0929).
Therefore, pretreatment HCV RNA by TagMan assay
may be a predictive factor for SVR, but not by Amplicor
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Figure 1 Correlation of pretreatment hepatitis C virus (HCV) RNA
levels between TaqMan and Amplicor 10-fold method assays,
classified by sustained virological response (SVR) and non-SVR.
Open and closed circles mean SVR and non-SVR patients, respectively,
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10-fold method assay among patients with HCV geno-
type 1.

The comparison with TagMan and Amplicor 10-fold
method assays in HCV dynamics within the initial 12 weeks
of PEG-IFN plus RBV combined treatment

The relationship of HCV dynamics within the initial 12
weeks of the combined treatment between TagMan and
Amplicor 10-fold method assays was studied in 39 SVR
and 41 non-SVR patients. Figure 2 shows the difference in
the logarithmic decline from pretreatment HCV RNA
level within the initial 12 weeks of the treatment between
SVR and non-SVR patients by TagMan and Amplicor 10-
fold method assays. The logarithmic declines of HCV
RNA levels by TagMan in SVR patients (-3.54, -5.19, and
-5.65 at weeks 2, 4, and 8, respectively) were significantly
higher than those in non-SVR patients (-2.23, -3.42, and -
4.68 at weeks 2, 4, and 8, respectively) (P < 0.0001, P <
0.001, and P = 0.0012, respectively), except for at weeks
12 (-5.89 and -5.75, P = 0.3936). Similarly, the logarithmic
declines of HCV RNA levels by Amplicor 10-fold method
assay in SVR patients (-2.95, -4.36, and -5.47 at weeks 2, 4,
and 8, respectively) were significantly higher than non-
SVR patients (-2.01, -3.09, and -4.11 at weeks 2, 4, and 8,
respectively)} (P = 0.00281, P = 0.00021, and P = 0.0006,
respectively), except for at weeks 12 (-5.91 and -6.09, P =
0.0929). No significant difference in monitoring the HCV
dynamics during the initial 12 weeks administration of
the combined treatment was found between TagMan and
Amplicor 10-fold method assays.
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The comparison with TagMan and qualitative Amplicor
assays in HCV RNA negativity within the initial 12 weeks of
PEG-IFN plus RBV combined treatment

The undetectable HCV RNA by TagMan was found in all
of 39 SVR patients (100%) but only in 24 of 41 non-SVR
patients (58.5%), while that by qualitative Amplicor was
found in all of 39 SVR and 41 non-SVR patients. TagMan
reduced the numbers of undetectable HCV RNA in the
group of non-SVR.

Figure 3 shows the distribution of timing of HCV RNA
undetectable after the initiation of treatment at weeks 2,
4, 8, and 12 in comparison with TagMan and qualitative
Amplicor assays. Among 39 SVR patients, the distribu-
tions of timing of detectable HCV RNA were 17.9% (7/
39), 43.6% (17/39), 0% (0/39), and 38.5% (15/39) by Taq-
Man and 17.9% (7/39), 33.3% (13/39), 30.8% (12/39), and
17.9% (7/39) by qualitative Amplicor assay at 2, 4, 8, and
12 weeks, respectively. There was no significant differ-
ence in timing of undetectable HCV RNA between Tag-
Man and qualitative Amplicor assays in the group of SVR.
Among 41 non-SVR patients, the distribution of timing of
detectable HCV RNA by TagMan was 58.5% (24/41) at 12
weeks, and those by qualitative Amplicor assay were 2.4%
(7/41), 9.8% (4/41), 21.9% (9/41), and 65.8% (27/41) at 2,
4, 8, and 12 weeks, respectively. Patients of non-SVR had
apparent delayed timing of undetectable HCV RNA, and
the tendency was more frequently found by TagMan than
by qualitative Amplicor assay.

The comparison with TagMan and qualitative Amplicor
assays for positive predictive value (PPV) rates of SVR in
patients with EVR

The PPV rates for SVR were calculated within the initial
12 weeks during the combined treatment, based on HCV
RNA negativity by TagMan and qualitative Amplicor
assays, respectively. Figure 4 shows significant differences
of the initial 12-week PPV rates for SVR were found
between TagMan assay (at weeks 4 and 8, 100% and
100%, respectively) and qualitative Amplicor {80.0% and
69.6%, respectively) assays. To predict SVR when patients
have clearance of viremia, TagMan assay is more useful
than qualitative Amplicor assay in analysis of the early
stage (within 8 weeks) of HCV dynamics.

Discussion

Measurement of serum HCV RNA level is absolutely
imperative for the treatment of chronic HCV infection,
because this is an effective predictive and indicative fac-
tor for the response of IFN therapy and duration of ther-
apy [7,9,10,20]. A more useful analysis is the time to first
undetectability and its relation to the end of treatment
response, relapse rate and SVR [12]. Therefore, an
advanced technique for detecting serum HCV RNA dur-
ing the antiviral treatment needs a high degree of accu-
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Figure 2 The logarithmic declines from pretreatment hepatitis C virus (HCV) RNA by TagMan and Amplicor 10-fold method assays within
the initial 12 weeks during pegylated interferon alpha plus ribavirin treatment. White and black bars mean sustained virological response (SVR)
and non-SVR patients, respectively.

racy. The ideal molecular analysis for HCV RNA level has
to be sensitive, accurate and have a broad dynamic range
to monitor viral load changes during antiviral therapy.
TagMan assay is useful for simultaneously analyzing
qualitative and quantitativee HCV RNA level in serum
[14,15]. The present study included only patients infected
with chronic HCV genotype 1, who received a full of 48-
week treatment of PEG-IFN plus RBV combination with
target dosages of both drugs (PEG-IEN alpha-2b 80% or
over and RBV 60% or over of the abave prescribed dos-
age). We believed that analyzing the exact response fac-
tors for antiviral treatment should be considered only
under this enough dosage of the combined treatment
[16]. The present study showed the superiority of Taq-
Man assay over Amplicor assay for analyzing the early
prediction of virologic response to antiviral therapy.
TaqMan assay, the performance of a fully automated
system based on the real-time PCR technology, was eval-
uated for nucleic acid extraction from plasma. This
results in enhanced user convenience, a great reduction
in labor requirements minimizing hands-on time and a
decrease the risk of sample contaminations. TagMan
assay was extremely sensitive with a linear dynamic range
up to 6.6 log IU/mL (0.015-69,000 kIU/mL: 1.2-7.8 log

1U/mL) [14,15]. Otherwise, Amplicor 10-fold method
assay had a narrower linear dynamic range up to 3.0 log
IU/mL (5-5,000 kIU/mL: 3.7-6.7 log IU/mL) than Taq-
Man assay and qualitative Amplicor assay, the lower limit
of detection was 50 1U/mL (1.7 log IU/mL) [17]. These
different ranges can explain significant differences in the
pretreatment HCV RNA levels and the reduction rates of
HCV RNA levels during an antiviral treatment between
TagMan and Amplicor assays.

Previous studies demonstrated that PEG-IFN plus RBV
treatment dramatically increased SVR rate in patients
with HCV infection and thus are currently the gold stan-
dard of treatment [3,4,7]. The most significant predictors
of SVR to IFN treatment for patients with chronic HCV
infection are absence of severe fibrosis or cirrhosis, non-
genotype 1 and pretreatment serum low HCV RNA level
(7,21,22]. With regard to virological factor after the start
of antiviral treatment, early clearance of HCV RNA, or
rapid decline of HCV RNA level during the early treat-
ment duration is predictive of SVR among patients
treated with IFN treatment [10,12,20]. For monitoring of
the antiviral response to IFN treatment, both reverse-
transcription PCR and branched DNA have been devel-
oped and have become available for clinical use

—274—



QOgawa et al. BMC Gastroenterology 2010, 10:38
http://www.biomedcentral.com/1471-230X/10/38

Page 6 of 8

SVR (n=39)

38.5 %

- at 2 weeks
- at 4 weeks

| at 8 weeks

[:] at 12 weeks

Non-SVR (n=41)

Detectable HCV RNA

41.5 %
58.5 %

Sl

by TagMan

by qualitative Amplicor

- at 2 weeks
- at 4 weeks
|:] at 8 weeks
[ at 12 weeks

219 %

Figure 3 The distribution of timing of HCV RNA undetectable after the initiation of treatment at weeks 2, 4, 8, and 12 in comparison with
TaqMan and qualitative Amplicor assays. SVR, sustained virological response.

J

[18,23,24]. These assays are especially useful because the
early monitoring of favorable viral kinetics has a direct
bearing on the possibility of a sustained response by IFN
treatment. Actually, our findings showed that pretreat-
ment HCV RNA by TagMan assay may be a predictive
factor for SVR, but not by Amplicor 10-fold method
assay, and that TagMan assay is more useful than qualita-
tive Amplicor assay in analysis of the early stage (at the
initial 4 and 8 weeks) of HCV dynamics, which is most
related with SVR. Early prediction of early virologic
response to IFN based treatment can help identify
patients who are unlikely to have SVR and allow clini-
cians to discontinuation of treatment, saving patients the
drug-induced adverse events and cost of additional treat-
ment.

Our results suggested that the reduction rates of HCV
RNA levels were significantly higher than those in non-
SVR patients both in TagMan and Amplicor 10-fold
method assays for patients having achieved SVR. How-
ever, in our analysis, significant differences of the initial 4
and 8 week PPV for SVR were found between Amplicor
and TagMan assays. PPV for SVR at 4 and 8 week was

=

100% and 100% respectively in TagMan assay, otherwise
PPV for SVR was 80.0% and 69.6% respectively in qualita-
tive Amplicor assay. In addition to EVR, within the initial
12 weeks undetectability of HCV RNA of the antiviral
treatment, the critical role of rapid virological response
(RVR), within the initial 4 weeks undetectability, on the
SVR patients with genotype 1 and non-1 infection has
been recently emphasized [7,9,16]. In fact, our findings
showed more advantage using TagMan assay on the PPV
for SVR, especially at weeks 4 and 8, than Amplicor assay.
Apparently, TagMan assay is more accurate than Ampli-
cor assay in analysis of the early stage (within 8 weeks) of
HCV dynamics. PEG-IFN plus RBV treatment contrib-
uted to improve rates of SVR, but this rate is still lower
for patients with HCV genotype 1 infection. Especially,
most of Japanese patients with chronic hepatitis C who
are candidate for antiviral treatment are relatively older
than other countries. As a result, a relapse rate with EVR
was a little high regardless of adequate treatment. There-
fore, analysis of HCV dynamics after the antiviral treat-
ment, especially for these patients, is very important.
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Figure 4 Positive predictive value rates for sustained virological response within the initial 12 weeks during pegylated interferon alpha
L plus ribavirin treatment, classified by TagMan and qualitative Amplicor assays.

The present study showed that 21.3% of the patients
with undetectable HCV RNA by qualitative Amplicor
assay were positive for TagMan assay within the initial 12
weeks during PEG-IFN plus RBV treatment. It is possible
that qualitative Amplicor assay reveals late responders by
the combined treatment in comparison with TagMan
assay. Berg and colleagues suggested extended treatment
duration was recommended for patients with SVR as
HCV RNA positive at week 12 but negative at week 24
[25]. About such patients, we need to extend the duration
of the combination treatment of PEG-IFN alpha-2b plus
RBV from 48 weeks to 72 weeks by an appearance of Tag-
Man assay.

Conclusions

In conclusion, the COBAS TagMan HCYV assay is useful
for monitoring HCV viremia during antiviral treatment
to predict a SVR in patients with chronically infected
HCYV genotype 1.
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NINKRFRF e BEREREF 5%
TUNRERBE REDHH
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BLUBIC

1989 412 C BIBF 467 4 )V A (Hepatitis C virus : HCV) OIE#RFIAHE A% D, 1992 410 L —HEE
FHRETL HCV IS T 2MAENMES NS L) 12k oz, ZOKE, bHFEIRHAMIZATS HCV O
BERFEAZEPHHL, S5IFAFEBHEFRLMPENTHHFROKRBS D HCV BEIZLHH0
EHIBH L. UNAKFERREICBWTERIZZEL CTWEBEIF£O 50%, FFEZED 70%, FFEO 80% it
HOV B2 k2 2 L ZBE Tho Y. 41, ZOBRRHOES b OREINS X VIERAI L350
V) T ETH 7N, WD WHCV BREEL L CHFELTEY, TOREHOBHIIER M
BD—DTH o7z

T/, FREEOKRBIVHCV BREETH LI Ehn, HCV B & AFEE & OEEI R RIE S R,
ZOWFEORELRD LN T —F, BEICOWCIE HCV 2IE S B LR L 0, JF A JE B RIS
&I LTIES v % —7 20> (Interferon | [IFN) 5 FHIEIRE S LT,

DEDZ L 2BEZ T, EELPTo—MRERB I CMBENEZ BT HCV REOERHED
H\FE DG FE, B LU HCV BREZIINT 5 IFN BEORB T LI 5.

1. BERERR

HCV OREABSIZ OV TId, FIBMRERIIHS5 % T, REMREL HCV ORETRTA» 5% 3
% EERNT EFHE STV L L, HITAICL2BREIIOWTIE, REBMBERIED 2 b O
BEDLWERIBG L EIEEE TO HCV FUABERIL 6.2% & WHBMED 1.4% (CHEBELAZICER
Thh (p<0.001), 2OBEEREZIIERTH72Y,

AEIZBIT S HCV O£ 4 BB M5 72012, HCOV PR MRS\ B2 54 (2049 fl
19.7%) 2BV TEEMKRT 2T o7, FOER, 1950-60 F£ich T TEEREBEISER L TV 2ERIC
HOV SR ERAE ., &850, FICREHELEMHSS L UHP oI mEEESRTIC, BYEL
ﬁménfw__a#ﬂmbtm.xﬂfmwmmm@@%%xxwﬁaaﬁ@mén%mtmuw&
EETHY), —HROEBEBETHEHSNDL L) 12% 72013 1995 SEEP 5 TH S,

EFRBRETTORETLFABOFEENZ 5NY, KIBIZH1T 5 HCV OBREERIFIRMERES L O
KIRMBREL ) S, B ECERTAICLABRES IR Th o/t EZ bR

2. —ERORED HCV OBEERTOHRE

L LB EESATICE T, 1993 £ T HCV HUEBAESRIE 50 MLl LTt 25% LLEZ /R L Tz
A, FERAEVIZEET L, 19T HCV IEBHE RFEL T ikholz bbb, BEFL
A NADREREZEZI70 FEL ), MEEEY 1 VT A2 EESSREL, HCV BEFELD
—FEMoTVEERDbNIE, 512, 193 FEDHFHETHCV MBS TH 572 1,351 FllZovTERRHE
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E% 2003 FEF TITo7288, Fz% HCVREEIZ2H 0RBIVT4ELNE) OATHo72. ZD24H
BT REEBRECTHELENEERE EREET) 22T TwWi CEEBMFAREORER
U —7EEMICEV ARETRESLZUA—HOXRED, HCVICRELEBMF A BE L -ERIK
ETHEENTS, EHOOEMDIMICERERES L EX VI ENS, FERREREBRBROTEEEIE L
N (Wl WFERIZL TS, BARRTFERINBE Y Y7 —TOR 7YY —= v 7kl ok, disposable 254F
DERZEPLEHL % HCV BREIIFBIZBRAI L TWwE EEbN S,

T/, ZBEOPBREREXITo TV ARIBEZBT TIX, 1996-1999 Fi2 81+ 5 30 I LD HCV #Hifk
BEERIZ 17.6% T, HCV HUEBHE D > b HCVRNA B 76.7% Th o729, +4bb 30 BULED
HCVRNA BBHE=RIZ 13.5% T3 7245, 2005 4£0 HCVRNA BiERIZ 2.7% ¥ L T, ZoRd
OERE LT, ZORBETIIANKER LSRRI 1993 FE L W ITERB I UEMS L E#EL T, HCV
BEEOWIEI LB L PEEEOHEEREL PLL LIBEEBE2ToTEALER BLALORBYE
EVERBBIIZZ LEESATVS20, SEHORZBICSML ko7l LA L. MEBETH
A RKERE & MBERBE B L BN L2BRERNC LY, —RERICHCV B0 EEMHHRE
ShiEREEZ LN

3. MAEEREBEICE TS HCV B

BB L CERRO 6 RO MBS EE HCV AR 418 #l% 30.4% (20.0-34.9%) & H/=ET
BHot:. ZOHBLBMENR 113610 HCV HARBHERIT 22.1% L& <, B & A L TRt
ERLTW. $Thbb, B2 ELATIE 12.2%, 2-4 £ 16.2%, 5-9 4T 28.6%, 10 £LLET
57.1% Th o7, ZO6HBEDIBO 1 HRIZOWT, HCV BEERO 7 O BRIERKRF HEICT 2 >
EERBEME L-BRERNFAEZT o4, ZOENMRTO 1989-1998 £ HCV BRERIL 15.4% (FRmRE
R 1.711%) T, dolz. ZOBRERI EROBEBEFF O 1993-2003 4, 0.26% (£ MEREH 0.023%)
LHBLTHEBICEETH -7 (p<0.001, JAZH59.1)Y. HCV BREEOBHHOBREIZIZ
HCVRNA BHEEL TR 52 55Y, BRESKERIE LA T4 ¥ — L OBATLOREL VY
To Tz, HCV BEEOFH /- BEIIKR L L TRV TW:, 2000 EIZFERC 580 C BIaMFL
DRIEHED b7z, HCV ORIZFEMBTS T UMEMAEICL Y, HCV REZOMB THELR SN
REBEIKOT Y TN L TREPEN o2 EAHBE LAY, ZORRE LT, ZOEEEHEKD
Ty TINBE)Fry TTELLEDICERI o2, BRENLDOEESEENEEL, F72, Bsns
BORBLT—TNE, BAOEH 2B TEF—TIUVHFEEL TWBEIEBBEED A 2EHDTWS
rEZON UEDZ L EBEE T, &BHNy FOTIZERERY 7 A2 %BL, EAOELIZRORN
BT) L %iRE L Z2OER BEN10FE4F $THZHCV BREZRIHELTELT, Z0E
HEROENERREIINT LML T ERENORELEZ OGNS, T, MBEETO HCV REEIT
FFREERESEFEICS 2rb b T — — 38 <, WMEBIRILTBY, EX8TkREs,
LIFREDETIE 2 AW, HCVRNA EidfEv 7012, #ibd 2 IFN EOHESHG SN &
EHHBAL

4. RSB IUHBRERF

1) HCV BMlic 517 R E

18 B EBA T HCV B« 306 I DWW T, £ 1 ET b5 FEEERED I0EROBEEZ T DT
ﬁﬁ#aa 39.5% DFFARBERFIRIEH B, 41.5% P EIREEH, 19.0% BHHEFEFATH 7. 7=,
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MfaREEYE T U > 3k (CTL) »38a&¥ % HCV o 7HBIER L, BRREFH BT %IRRT

—279—



48 S Mmoo H R B B

EEHEBERBREGICONWT, y0—ovy V=2 I A% Tolz BIETETI/BLALVTIRER
BAHALNT, BETRERIFEAONREL. 7, BEF, HRENEEIPLBREIZRLHTIE, 4%
Thd ol a7THEBOERFPERTLE ko Thbb, HCVREEIZLILZFEEL, HCVOIT
ST AT 4 VAD quasispecies & ORI EMATEYR S 71919

3) FRRELBEMET

D% | C HIBMATRBZEOEMMAD ) » /IR TIX IL-18 B & U TNF-a DEMEESTTE LS, 72, T
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+CD8 + IFN-y +Hlla 2t L TnwaA Z L B L, HCV BREFNI BT AR 412 CTL 54 < S hb o T
VB ENEZ LN,

OXEEEE  BREEFMICBIT S HCV BEEIZOWTEEEERF & HCV genotype, VA VAEZE
BELTELERBINT21To/. HCV BREE Tk, EFB2BMIUL, B, KEESIFREICEEY XIT
TET L LTl & iehs, HCV e CRKEEOH L S e d - 7219, HCV BgE 2L -
T3 BE 2 EBIHETELVEBbRT:.

4) FBREERF

BHEEFA TO HCV B 411 Bl BT, 1246, FERBEICOVWTEBEHE L. HERER
15.6% Tah o7-. SR EFE M4 AH 51, SEBTTIION, 2FEEFTII7T4ARE 80RBHE2
B, 1.4% T o755, FFHERBRARBER 137/, 0, 5FB125.1%, 128 F T2 12.4% T, IFtkee
BHEREH 1306201, SHEFTICLI.7% T, 12FBFTI27.8% Tho/:. ITHEEREHICAE
WE L DIFHEREFALNAZ A6, CRHEBERRZICBTAMBEEICE, HRTAREVEELRKEE
2R-LTWABEELLNS. FRUNOFEALZEFICOVWTIIFEROBE, 1 M A yRHERT
WL AR PLADERE LD L, I OBRBETORERBEREEEYOERL I VEE
r2O—URRETAIEREFEZLONTWS. T/, FFBENFEE TH-o T, EEO HCV BEEEF X
FFEOREND Y, HCVRREOSREFEPET S, L EELONIY,

5. HCV Bp&(Cx7 % IFN Atk

1) PEG-IFNg-2b +U/SE U > EfEE ,

HAETIE 1992 442 C BUBHEIT 2125 L C IFN O GAMRRRBIS & 7% > 72, 4%), IFNa i 24 8%,
B i1 6-8 AVHE O BIIXE T, FOFRIE IFN %58 T 24 TS HCVRNA OFHGRANIZEEMELL T
V5 ERNBNIK 25% T, genotype 1 BI/HCVRNA BEOHFITIE, SHIEIMHBE B ThHho7 T2, 40
BB EDEBOEDRIIBMETH - 722,

D, iz IFNEEE LT201 FL ) Th2 OEAZIFEITAZ LIZL>T Th/Th2 D% E
BHHYNEY VL IFN OBRBESENTHRD, 25122004 £5 1, B 1 EHOHES O Pegylated (PEG)
-IFNa-2b & W /SE ) VRO 48 BIFEAFB S H, BE, COBERESERE 2o Twh. ORI
ONTIRAMNAFERFEEREIREE 25T & RREENE 25, WERENRESE, REHHNES
B, BIUFhFNROBEREL THEM L 2 AN KEREEFEEFES (Kyushu University Liver Dis-
ease Study : KULDS) TOB#E% <52, A#h=iZ genotype 1 BT i 939 F+ 40.7% & genotype 2 Bl
O 313 BIF 79.6% 2B LA FICEMETH o 727% ITT #BH), LRI IFN Bk 5 124 5 L REN
LERTHo7. AHCEETIHMYRTF*LEERMYAVTRE L2 25, genotype | BITIXEH,
fK{E#s, HCVRNA B&fE, y-GTP&ME, 7LV 73 v &, ZEFOEERE LIVMEBEEETH-L. £
OMOEFE LTI, 74 VADITHEER IFN REMERERRBL L UPEED IFN-1IZBEEY 5 [L-28
BIEFERL &L OEEFRE XN TV 5. genotype 2 B Tid IFN {GERELHE\WC & B L UFHCVRNA
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C BIFF# Y 4 W A DEER - BRI 49

BRETH 7. ¥TE, HCVRNA OHIEBRENELIIHFES A LICLY, BRMAKSEAE T
HCVRNA #R&Al L 22 BI0Fa LA B & 2 2 2 LAEBRESND L5 12k o72P,

BEEORBIIODVWTHAERERKRSEDIOA B L, genotype2 TRBEL ETOMRIEELEZIAD
Nizdr o728, genotype 1 Bl Cit PEG-IFNa-2b & 80% ELT, RBV i3 60% LT OB TIZ, BHEOEE
REF 23507,

IFN BEOBE LTI RS L R ET 2 2 L 2BICEHL T2, £ OERR L TG
{LHIE#RES FibroScan (Echosens, Paris, France) # VT, FERBAICEHICFREOEBLRE L.
FibroScan f&iix C RIBHAT A& DIF & RABE D Stage 58 & U Grade FE L EOMBEZRL T 7.
FibroScan fEQ#R 2 L ERMPI TR ERICh 7z o THERENHBEIZE Z o h, ENHTII—RPN S
BRSNS BRRIICELL TVWBE I LR ENLD.

2) IFN OF ERENHHR

IFN #2580 BEYMERY 5.7 £ COFMSBIEL, IFNa #5-8 T 260 1% 6.5%, ﬂ#iﬁmémi 91
Bis 4.4% T, BEEEHH HCV REELZFBAE L - FRERERER BT 3 5EONERESR
17.7% B LEVWETH o 72, 8IS, 7 4V ADERGEC BRI L 2B RBI R, i EH{L L6l
I RED D 2o 7230, IFEMER Huh? 38 & U HepG2 % BV 7= in vitro DEER T, IL15 24+ L
TIFN MSBOREEZIH LTz 2 L 253032 [FN #5EiC & 5 HCV ORFSRE R HRIZED 2\ & )
REBICK LTIk, FBEREMHPDELHRELC, FN OLERHHESIERIN TS,

6. HCV B L1 R LEhM

CHEBMFABZI N L TASERAR (Fvyx—F A #H g MEIH28.5g. BEHHK 7g, &t
585Kcal) #47\»3®, HOMA-IR 213 T2l 4 Y R YEM, 4 VAU YERX 7V a—ATREEEE L
TA VA VEHFHEERE L. WIFhoOBETHIERR C HIBMFAEE T, v to— GEE
RABIESRE) CHBLTHETH-/. F/2, HCVRNA EidfE4 04 v A VEAMORELE
ELBEENALNRB TR, BAFETF4RRAZF LT HEEEA LN, HCVBEE A VA ¥
P & D BAE AR RB & 7S,

&512, CEUBMFRICHT 5 peglFNa-2b + ribavirin SFRIREDTIRE A ¥ AU VEHtEL OME
% W& L7, genotype 1 B TCOETIRIZMFEFEHERES 2 ) Y BESAD 5 \id HOMA-IR BEFACEE
2o 7298 (p < 0.0001), genotype 2 HICRAELZZIZALN Lo/ LEL, 41 YA VER 1
VA VEEX TNV I—AERTHS & genotype 2RITH A Y 2 ) VIEFMESFET AP TIIEREHN
EFEIE,r 7. ’

X512, peglFN a-2b + ribavirin SFE#E% %17 C HEMFRBEZOA ¥ R) Y EFUE L ERIC
BETL L, HCVAZLIZHR SN FHFATIROBEERER A X)) YEOEKTH 5\ id HOMA-IR ©
EFOAONR, £ ¥R VERFEORERRD 57>,

7. HCV EREA THIRAmAET VX (HTLV-1) &OE#ERL

BRARLELAME HTLV-1 0ERERR TH 555, HCV Bee# 12 HTLV-1 FE#HREST 5 &, HCV
BB B LT, FROREEENEL, Ik, FETRETLIEMFALNSLZ LY, EELOR
ETHHELE. Thbb, RBFESETICET2#ERETIE, 10 EMOFERERIZ HCV/HTLV-1 E
BRI 150 Bld 20.7% T, HCV BBEKY 491 Fldr 7.9% (B L CHEREICEETH o 72 (p <0.001).
TNE S EUTOER»CBETEME, 5B EOERP CBRETELAIIHTTTRIT LA, MTE
it HCV/HTLV-1 E#ESe 32 #lr 21.9% T, HCV B 184 i 4.3% LB L TR EICEERT
Hot-d (p<0.01), #ETiZ HCV/HTLV-1 EHERE 127 B+ 20.5% T, HCV Bl He 307 #l+
10.1% L ZixA bhid oz, Tbb, HCV/HTLV-1 EHEEFTiX HCV BB L h FEO%
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