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Large Dose Natural Interferon Alpha Therapy
for Patients with Chronic Hepatitis C

Misako Oumiva, Jun HavasHi, Norihiro Furusyo, Kumiko UENO
Yasuhiro KisHIHARA, Shigeki NABESHIMA and Seizaburo KASHIWAGI

Department of Generval Medicine, Kyushu University Hospital, Fukuoka 812-82

Abstract To evaluate the efficacy of large dose interferon treatment for patients with chronic
hepatitis C virus (HCV) infection, we studied 99 Japanese patients treated with either 6 million
units (MU) or 9 MU natural interferon alpha. Serum samples were tested for HCV RNA by po-
lymerase chain reaction (PCR). HCV RNA genotypes were determined by PCR with type-
specific preimers, and the HCV RNA level was measured by competitive PCR. HCV RNA was
detected in all patients, prior to the initiation of treatment. We examined interleukin-1 recep-
tor antagonist (IL-1 Ra) by enzyme-linked immunosorbent assay. Forty-four patients were
treated with 9 MU natural interferon alpha for 24 weeks (group A), and fifty-five patients were
treated with 6 MU natural interferon alpha for 24 weeks (group B). There were no significant
differences in HCV RNA levels, HCV RNA genotype or histological activity index (HAI) score
between the two groups. Of the 94 patients who completed this treatment, nine (23.1%) in
group A and 14 (25.5%) in group B sustained elimination of HCV RNA throughout a 6-month
follow-up. There were no differences in the rate of complete response when comparing HCV
RNA genotype, levels and HAI score and no significant differences in elevation of IL-1 Ra lev-
els between the two groups. Five of group A patients refused further treatment because of se-
vere side effects such as retinal hemorrhage, while no patient in group B had severe side effects.
Thus, large dose natural interferon alpha treatment confers no additional benefit to the patient,
compared with the current use of a lower dose.

Key words : chronic hepatitis C; large dose of interferon; HCV RNA level ; HCV RNA geno-
type ; HAI score.
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Introduction

Chronic hepatitis C virus (HCV) infection

which is endemic in Japan®”

often progresses
to liver cirrhosis or hepatocellular carcinoma,
effective treatment is vital. Interferon is effec-
tive for patients with chronic HCV infection as
it can reduce serum aminotransferase levels
and hepatocellular necrosis, control disease ac-

tivity'®'®, and eliminate HCV RNA from the

There are numerous reports concerning the
treatment of chronic hepatitis C with inter-
feron. We reported the effectiveness of a 6
million units (MU) natural interferon alpha
treatment regimen for patients with chronic
hepatitis C”. On this regimen HCV RNA eli-
mination was sustained throughout a 6-month
follow-up in only one-third of the patients
(complete responders), HCV RNA was elimi-
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nated from the sera of one-third of the patients
by the end of treatment, but re-appeared within
the 6-month follow-up (partial responders), and
in the remaining one-third of the subjects,
HCV RNA was not eliminated at any time
during the observation period (nonresponders).

Attempts have been made to improve re-
sponse rates using higher doses of recombinant
interferon alpha-2 b”2”*" and by prolonging the
duration of therapy'®, with promising but vari-
able results. On the other hand, a large dose
interferon was found to induce large amounts
of circulating interleukin-1 receptor antagonist
(IL-1 Ra)*®. To evaluate the efficacy of a lar-
ge dose of natural interferon alpha, we com-
pared the outcome of interferon treatment and
predictive markers such as HCV RNA levels
and genotypes among patients treated with
either 6 MU or 9 MU natural interferon alpha.
The influence of IL-1Ra to interferon treat-

ment was also examined.
Materials and Methods

Patients

The 99 Japanese patients with chronic HCV
infection were treated with interferon at Kyu-
shu University Hospital, Japan. No patients
had a history of alcohol, drug abuse or homo-
sexuality. All patients were positive for both
antibody to HCV (anti-HCV) by second-gene-
ration assay and HCV RNA and were negative
for hepatitis B surface antigen (HBsAg) and
antibody to human immunodeficiency virus
(anti-HIV). Prior to treatment, liver biopsy
was done for all patients. For a semiquantita-
tive evaluation of histological changes, we
used a numerical scoring system for histologi-
cal activity index (HAI)'® score. HCV RNA
was detected in all patients during the 6-month
period prior to start of treatment.

Patients were assigned to two treatment

groups, using a sealed envelope approach.
Group A, 44 patients (32 men and 12 women)
were given 9 MU natural interferon alpha and
group B, 55 (40 men and 15 women) were
given 6 MU natural interferon alpha. Ages
ranged from 29 to 67 yr. (mean 50.3+11.0 yr.)
in group A, and from 25 to 70 yr. (mean 49.5+
11.9 yr.) in group B.

In group A, HCV RNA levels before treat-
ment were under 10° copies/50 ul in 25 patients
and above 10° copies/50 ul in 19 (mean; 10°°=°¢
copies/50 ul). The HCV RNA of genotype Ib
was present in 34 patients, genotype 2a in
seven, and genotype 2 b in three. In group B,
HCV RNA levels before treatment were under
10° copies/50 ul in 21 patients and above 10°
copies/50 ul in 34 (mean; 10°°*%° copies/50 ul).
The HCV RNA of genotype 1b was present in
43 patients, genotype 2 a in 10, and genotype 2
b in two. (Table 1) There was no significant
difference between the two groups regarding
age, serum HCV RNA level, or HCV RNA
genotype, before start of the treatmant.

Table1l Patient characteristics be-

fore treatment

Characteristics Group A Group B

Number of patients 44 55
Age 29-67 25-70

(mean=+SD years)  (50.3£11.0) (49.5+11.9)
Gender(Men/Women) 32/12 40/15
HCV RNA levels (copies/50 1)

=10° 25 21

10°< 19 34

mean 105.510.9 105,6i0.9
HCV RNA genotype

1b 34 43

2a 7 10

2b 3 2
HAI score

-6 13 12

7-15 27 35

16-22 4 8

HCV ; hepatitis C virus
HALI, histological activity index
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Methods

All serum samples were separated and
stored at—20°C until tested for HCV RNA,
HCV RNA genotype and HCV RNA level.
Anti-HCV (HCV EIAII, Abbott Laboratories,
North Chicago, Illinois)” Was examined using
enzyme-linked immunosorbent assay (ELISA).
HBsAg and anti-HIV were examined using
commercial serological tests.
Treatment regimen

The patients were given intramuscular injec-
tions of natural interferon alpha (human lym-
phoblastoid interferon, HLBI, Sumiferon, Su-
mitomo Co., Tokyo, Japan). In group A, a do-
se of 9 MU was given daily for 4 weeks, with 9
MU given three times a week for the next 20
weeks (total dose 792 MU). In group B, a dose
of 6 MU was given daily for 2 weeks, with 6
MU given three times a week for the next 22
weeks (total dose 480 MU).
HCV RNA by PCR

Serum HCV RNA was detected by two-
stage PCR, using primers from the 5-non-
coding region of the HCV genome: ®5-
CTGTGAGGAACTACTGTCTT-3 (sense; nt
28-47) and 5'-AACACTACTCGGCTAGCAGT
-3 (antisense ; nt 229-248) in the first stage,
and 5-TTCACGCAGAAAGCGTCTAG-3 (se-
nse; nt 46-65) and 5’-GTTGATCCAAGAAAG-
GACCC-3’ (antisense ; nt 171-190) in the sec-
ond stage.
Genotype of HCV RNA by PCR

The HCV RNA genotype was determined by
two-stage PCR, using universal and type spe-
cific primers from the putative C gene of the
HCV genome, according to the methods of
Okamoto et al'”. The first stage of PCR was
performed with primers consisting of 5'-TGC-
GCGCGAC (TA) AGGAAGACTTC-3 (nt 137
to 158 from the HC- J I isolate, antisense). The
second stage of PCR was performed with a

sense primer consisting of 5-AGGAAGAC-
TTCCGAGCGGTC-3 (nt 148 to 167 from the
HC-JI) and a mixture of four type-specific an-
tisense primers. Antisense primers specific for
the four HCV types were 5'-TGCCTTGGGGA-
TAGGCTGAC-3" (nt 185 to 204, typl la), 5
GAGCCATCCTGCCCACCCCA-3 (nt 272 to
291, type lb), 5-CCAAGAGGGACGGGAACC-
TC-3" (nt 302 to 321, type 2a) and 5-ACCC-
TCGTTTCCGTACAGAG-3" (nt 251 to 270,
type 2b). They were deduced from regions of
the putative C gene where the sequences were
preserved only by a group of isolates, with mi-
nor variations. The expected sizes of the
products by the second stage of PCR were 57
base pairs (bp) (type 1a), 144 bp (type 1b), 174
bp (type 2 a), and 123 bp (type 2 b), respectively.
Level by competitive PCR

HCV RNA levels were quantified by com-
petitive RT-PCR assay using synthetic mutant
HCV RNA restricted by EcoRI in the 5-non-
coding region. HCV RNA from patients was
mixed in each tube with the diluted mutant
HCV RNA (10*-10" copies/50 xl) and competi-
tive PCR with the 5'-noncoding region was
carried out. The amplified products were then
restricted by EcoRI and analyzed electrophore-
sis, with mutant HCV RNA demonstrated at
105 bp and 113 bp and HCV RNA from pa-
tients at 218 bp. Size of the PCR product from
patients was compared with that of the diluted
mutant HCV RNA'™.
IL-1 Ra by ELISA

This assay employs the quantitative sand-
wich enzyme immunoassay technique. A mon-
oclonal antibody specific for IL-1 Ra is coated
on the microtiter plate provided in the Kit.
Standards with known amounts of IL-1 Ra and
samples are pipetted into the wells and any IL
-1 Ra present is bound by the immobilized an-
tibody. After washing away any unbound sa-
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mple protein, an enzyme-linked polyclonal spe-
cific for IL-1 Ra is added to the wells and al-
lowed to bind the IL-1Ra which was bound
during the first incubation. Following a wash
to remove any unbound antibody-enzyme re-
agent, a substrate solution is added to the
wells and color develops in proportion to the
amount of IL-1Ra bound in the initial step.
The color development is stopped and inten-
sity of the initial step. The color development
is stopped and intensity of the color is meas-
ured. A curve is prepared, plotting the optical
density versus the concentration of IL-1Ra in
the standard wells. By comparing the optical
density of samples to this standard curve, the
concentration of IL-1 Ra in the unknown sam-
ples can be determined.
Statistical analysis

x’test and analysis of variance with re-
peated measure were used to determine statis-
tical significance of the date.

Results

Of the 99 patients, 94 completed treatments
and the remaining five refused further treat-
ment because of severe side effects. Of 44 pa-
tients in group A, 39 (29 men and 10 women)
completed the interferon treatment and the re-
maining five stopped the treatment because of
side effects. On the other hand, all group B
patients completed the treatment. Biochemical
and virological responses to interferon were
evaluated in 94 (39 in group A, 55 in group B)
of the initial 99 patients.

In group A, 9 (23.1%) responded completely,
16 (41.09%) responded partially, and 14 (35.99)
showed no response. In group B, 14 (25.5%) re-
sponded completely, 19 (34.5%) responded par-
tially, and 22 (40.09%) showed no response.
There were no significamt differences between
the two groups.

Among patients with HCV RNA levels un-
der 10° copies/50 ul, eight (38.1%) of 21 pa-
tients in group A and 12 (57.195) of 21 patients
in group B were complete responders (Table 2).
Among patients with HCV RNA levels above
10° copies/50 ul, one (5.6%) of 18 patients in
group A and two (5.9%) of 34 patients in group
B were complete responders. The frequency
of complete responders was significantly hi-
gher in patients with an HCV RNA level under
10° copies/50 xl than in those with a level
above 10° copies/50 ul in each group. How-
ever, there was no significant differences in
the number of complete responders based on
the dose of interferon.

In patients with genotype 1b, four (12.9%) of
31 in group A and eight (18.6%) of 43 in group
B were complete responders. In patients with
genotype 2 a, four (66.79%) of six in group A
and five (50.09) of ten in group B were com-
plete responders. Of four patients of genotype

Table2 A comparison of clinical fe-
atures among chronic hepa-
titis C patients treated with
natural interferon alpha

Group A Group B
Characteristics

Patients CR(%) Patients CR(%)

HCV RNA levels (copies/50 )

<10° 21 8(38.1%)* 21 12(7.1%)°
10°< 18 1(5.6%)° 34 2(5.9%)f

HCV RNA genotype
1b 31 4(12.9%)° 43 8(18.6%)

2a 6 4(66.7%)° 10 5(50.0%)

2b 2 160.0%) 2 1(0.0%)
HAI score

-6 11 2(18.2%) 12 5(41.7%)

7-15 25 7(28.0%) 35 7(20.0%)

16-22 30 8 2(25.0%)

Total 39 9(23.1%) 55 14(25.5%)

HCV ; hepatitis C virus

HAI; histological activity index
avs.b,cvs. d; p<0.05

evs. f; p<0.001
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Copy numbers of HCV RNA (copies/50pul )
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Figure 1. Correlation with hepatitis C virus RNA level and genotype.
(A)9 MU of natural interferon treatment.
(B)6 MU of natural interferon treatment.
O, complete responders ; A, partial responders; @, nonresponders.

2b in group A and B, one (50.0%) of the two in
each group was complete responder. The fre-
quency of complete response was significantly
higher in patients with genotype 2a than in
those with genotype 1b, in each group. How-
ever there was no significant difference in the
number of complete responders, based on the
dose of interferon.

In patients with HAI scores under 6, two
(18.2%) of 11in groupA and five (41.7%) of 12
in group B were complete responders. In pa-
tients with HAI scores 7-15, seven (28.09%) of
25 in group A and seven (20.09%) of 35 in group
B were ocomplete responders. In patients with

HAI scores above 15, none of three in group A
and two (25.0%) of eight in group B were com-
plete responders. There was no significant dif-
ference comparing HAI score.

The relationship between HCV RNA geno-
type and HCV RNA level among patients after
interferon treatment is shown Figure 1 A and 1
B. In patients with genotype 1 b with an HCV
RNA level under 10° copies/50 ul, in group B,
eight (53.3%) of 15 had a complete response
while in group A, only four (28.6%) of 14
showed good effects. However, there was no
significant difference between two groups. In
patients with genotype 1 b with HCV RNA lev-
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Table3  Serum Soluble Interleukin-1

Receptor Antagonist

sIL-1 Ra (units/ml, mean=+SD)

After treatment

Case(N) Pretreatment 2 weeks 24 weeks

Group A11 226.4%117.4 334.5£132.3 333.3£198.1
Group B 18 280.2+108.0 398.8£251.7 368.4+374.7

HCV ; hepatitis C virus
HALI histological activity index

els above 10° copies/50 ul, complete responders
were nil, in both group.

Normalization of ALT by the end of 24
weeks follow up was attained by 17 patients
(43.6%) in group A and 23 patients (41.8%) in
group B. There were no significant differ-
ences between the two groups when comparing
HCV RNA levels, HCV RNA genotype and
the HAI score.

We determined the level of IL-1Ra by
ELISA in 29 (11 in group A, 18 in group B) of
94 patients (Table 3). The ratio of IL-1Ra at
2 weeks after the start of treatment to before
the initiation of therapy was 1.9 in group A
and 1.5 in group B. The ratio of IL-1Ra at
the end of therapy to prior to therapy was 2.0
in group A and 1.3 in group B. There was no
statistically significant difference between
group A and B.

Almost all patients had flu-like symptoms,

including general fatigue and granulocytopenia.

Side effects occurred in five (11.49%) in group
A, including severe general malasise in one pa-
tients, severe headache in one, left leg paraly-
sis in one, and severe granulocytopenia in two,
and treatment was stopped. A 30 year old
man in group A had slowly developing retinal
hemorrhage while on interferon treatment.

Discussion

We expected that, to achieve a high rate of
response, a large dose of interferon might be
necessary for patients with genotype 1b and a
high level of HCV RNA which are unfavorable
markers for interferon treatment”. However,
our study shows that the rates of sustained
elimination of HCV RNA and the normaliza-
tion of ALT at the end of therapy and at 24
weeks follow up did not differ between large
dose and regular dose groups. We investi-
gated HCV RNA genotype, HCV RNA levels,
and HAI score of liver tissue, but no differ-
ences between two groups were found. There
are a few reports suggesting that either larger
dose interferon or longer treatment might be
necessary to prevent relapse.

It has been reported that a low HAI score,
low HCV RNA levels and HCV RNA of geno-
type 2a or 2b were predictive markers of in-
terferon treatment for patients with chronic
hepatitis C"??¥. The present study revealed
that these were also predictive markers of ef-
fectiveness with large dose interferon treat-
ment. However, no differences between two
groups were found. Tassoppulos et al.?" sug-
gested that a larger dose of interferon alpha
does not improve the sustained response rate,
but that it may be of benefit in the early
stages of chronic hepatitis. In our study, the
patients with low HAI score were less respon-
sive to a large dose of interferon.

In some studies, patients were treated with
the same total dose and different treatment

129 Qur treatment regimen was a

regimens
different total dose. Iino et al.'” suggested that
the most effective treatment regimen was six
days a week for two weeks by three times a
week for an additional 12 weeks with 10 MU

of interferon alpha-2b. Further study to find
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a more effective treatment for patients with
chronic HCV infection is needed i.e; combin-
ation treatments or long term treatment.

IL-1 is a mediator of inflammatory and
growth processes and may play a role in
chronic viral hepatitis caused by hepatitis B or
hepatitis C viruses. We reported that the level
of production of IL-1 was elevated in patients
with chronic HCV infection and that the levels
decreased in responders treated with interferon
and elimination of HCV RNA'. Tilg et al.*?”
found that interferon-induced IL-1Ra was
dose-dependent, larger doses of interferon al-
pha induced large amounts of circulating IL-1
Ra. In our patients, there were no significant
differences in IL-1 Ra levels between the large
and regular dose groups. We do not think that
the low response rate was caused by an ele-
vated IL-1 Ra.

Flu-like symptom, general malaise and pan-
cytopenia commonly occurred in both groups;
however no 6 MU treated patient had to stop
interferon therapy, indicating that the larger
dose of interferon, although achieving similar
results to the regular dose, is not as clinically
beneficial, and severe side effects can occur in
case of a large dose interferon treatment. In-
terferon retinopathy tends to develop in pa-
tients with diabetes mellitus or hypertension'®.
One of our patients in the large dose group
had no retinal change and no such risk factors
before start of interferon treatment but hemor-
rhage, occurred while on interferon treatment.
Therefore, his retinopathy may be associated
with a large dose of interferon.

By way of summary, a large dose of natural
interferon alpha did not increase the rate of
complete response and severe side effects led
to discontinuation of the treatment.
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