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AbstractAbstractAbstractAbstractAbstract

AIM: To evaluate the daily high-dose induction therapy
with interferon-α2b (IFN-α2b) in combination with ribavirin
for the treatment of patients who failed with interferon
monotherapy and had a relapse, based on the assumption
that the viral burden would decline faster, thus increasing
the likelihood of higher response rates in this difficult-to-
treat patient group.

METHODS: Seventy patients were enrolled in this study.
Treatment was started with 10 MU IFN-α2b daily for 3 wk,
followed by IFN-α2b 5 MU/TIW in combination with
ribavirin (1 000-1 200 mg/d) for 21 wk. In case of a
negative HCV RNA PCR, treatment was continued until wk
48 (IFN-α2b 3 MU/TIW+1 000-1 200 mg ribavirin/daily).

RESULTS: The dose of IFN-α2b or ribavirin was reduced
in 16% of patients because of hematologic side effects,
and treatment was discontinued in 7% of patients. An
early viral response (EVR) was achieved in 60% of
patients. Fifty percent of all patients achieved an end-of-
treatment response (EOT) and 40% obtained a sustained
viral response (SVR). Patients with no response had a
significantly lower response rate than those with a former
relapse (SVR 30% vs 53%; P = 0.049). Furthermore,
lower response rates were observed in patients infected
with genotype 1a/b than in patients with non-1-genotype
(SVR 28% vs 74%; P = 0.001). As a significant predictive
factor for a sustained response, a rapid initial decline of
HCV RNA could be identified. No patient achieving a
negative HCV-RNA PCR at wk 18 or later eventually
eliminated the virus.

CONCLUSION: Daily high-dose induction therapy with

interferon-α2b is well tolerated and effective for the
treatment of non-responders and relapsers, when
interferon monotherapy fails. A fast decline of viral load
during the first 12 wk is strongly associated with a
sustained viral response.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.

Key words: Chronic hepatitis C; High-dose interferon-α
induction therapy; Ribavirin; Nonresponder; Relapse

Hass HG, Kreysel C, Fischinger J, Menzel J, Kaiser S. High-
dose interferon-α2b induction therapy in combination with
ribavirin for treatment of chronic hepatitis C in patients with
non-response or relapse after interferon-α monotherapy.
World J Gastroenterol  2005; 11(34): 5342-5346

http://www.wjgnet.com/1007-9327/11/5342.asp

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Chronic infection with hepatitis C virus (HCV) is the main
cause of chronic hepatitis, liver cirrhosis and hepatocellular
carcinoma worldwide, more than 2% of the world
population are chronically infected with this virus[1,2]. Until
introduction of the nucleoside analog ribavirin, standard
therapy for chronic hepatitis C was the monotherapy with
interferon-α (IFN-α). The initial data published on the
efficacy of IFN-α monotherapy demonstrate that about
50% of patients who have achieved a biochemical end-of-
treatment response (ETR) have a relapse within the first
6 mo after cessation of treatment[3], only about 6% of
patients with genotype 1 and/or high viral load can achieve
a sustained viral response (SVR)[4].

Antiviral combination therapy with IFN-α and ribavirin
can lead to significant response rates in treatment-of naive
patients with chronic hepatitis C; however, sustained response
rates for patients with no former response after IFN-α
monotherapy are still low (12-16%)[5,6]. Furthermore, recent
introduction of  pegylated interferons has not resulted in a
substantial increase in response rates among non-responders
with a SVR rate being 14-27% after IFN-α monotherapy[7-9].
In order to increase the sustained response rate, it is
important to decline the viral load during the initial weeks
of antiviral therapy because IFN-α dose administered is
directly related with the decline of HCV RNA[10-13].

The aim of the present study was first to evaluate the
efficacy as well as safety and tolerability of a high-dose
IFN-α2b induction therapy in combination with ribavirin



in patients who failed with interferon monotherapy and had
a relapse. Further, the data were analyzed for potential
predictive factors for a viral response in this subgroup of
patients.

MAMAMAMAMATERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODS

Patients
A total of 70 patients (49 males/21 females) with chronic
hepatitis C (elevated ALT, HCV RNA positive) who failed
IFN-α monotherapy (group A, n = 44) or had a relapse
(group B, n = 26), were enrolled in the study. Other inclusion
criteria included hemoglobin level >120 g/L, white blood
cell count >2.5/nL, platelet count >80/nL, and normal
bilirubin, albumin and creatinine levels. Written informed
consent was obtained from all patients. Exclusion criteria
were decompensated liver cirrhosis (Child-Pugh B or C),
autoimmune hypo- or hyperthyroidism, neuropsychiatric
disorders, cardiovascular disease, HIV infection or infection
with other hepatitis virus or other causes of liver disease,
and pregnancy.

Seventy percent of all patients were infected with
genotype 1a/b, 7% with genotype 2a/c, 20% with genotype
3a and 3% with genotype 4. Pre-treatment quantitative HCV
RNA levels were determined using the Roche Cobas
Amplicor v2.0 test. In 71% of patients a liver biopsy was
performed and the degree of  inflammation and fibrosis
was estimated according to the Ishak-Knodell score. More
details are listed in Table 1.

Table 1  Baseline characteristics of patients

All patients     Group A       Group B
                (non-responder)      (relapser)

Male (%)            70           80.5              59

Mean age            40.4           39.6              41.8

Genotype 1 (%)            70           75              57

Serum ALT (U/L)            70±2           67±6              75±10

Viral load1 (%)

    <2 Mio copies/mL            37           39              35

    >2 Mio copies/mL            63           61              65

HAI score2 (%)

    HAI score (0-1)            72           68              77

    HAI score (3-4)            28           32              23

1Quantitative HCV-PCR was measured in 48 patients pre-treatment. 2Liver
biopsies of 50 patients (22 relapsers/28 non-responders) were analyzed.

Study design
This study was carried out as an open, randomized,
multicenter study (three centers).

Patients were treated first with 10 MU IFN-α2b daily
for 3 wk. After the induction phase, patients received 5 MU
IFN-α2b TIW for 21 wk. If a negative HCV RNA PCR
result was obtained, treatment was continued for the
remaining 24 wk with 3 MU IFN-α2b TIW. Ribavirin
was added at 1 000-1 200 mg (according to body weight
of > or <75 kg) at treatment wk 4 until wk 48 (Figure 1).
The concept of a delayed onset of ribavirin was based on
the observation that in the initial phase of  antiviral therapy
ribavirin has no significant effects on viral kinetics[14,15]. Thus

the drug was given at a later time point to ameliorate side
effects during the IFN high dose induction period. For
severe adverse events other than anemia, interferon dosage
was decreased (10 MU>5 MU or 5 MU>3 MU) or stopped
if  the actual dose was 3 MU. For anemia (<100 g/L),
ribavirin dose was lowered to 600 mg/d, and discontinued
if hemoglobin concentrations fell to <85 g/L. If severe
leuko- or thrombocytopenia (white blood cell count
<1 500/µL, platelet count <40 000/µL) occurred,
interferon medication was stopped.

During the IFN-α2b high-dose induction phase, all
patients were evaluated for tolerance, safety and treatment
response twice weekly, while for the further follow-up
patients were seen at wk 4, 8, 12, 18, 24, 36 and 48. At
each visit, hematological, biochemical and HCV RNA testing
was done.

When the treatment was completed, all patients were
followed up for 48 wk.

Figure 1  Trial profile of group A (non-responder) and group B (relapser).

Definition of response
Biochemical response was estimated after 12 wk of therapy
and defined by a normalization of  primary elevated ALT
values. Undetectable serum HCV RNA at wk 24 during
therapy was the criterion for an initial virological response.
Virological end-of-treatment response was defined by a
negative testing for HCV RNA at wk 48. If HCV RNA
was still undetectable 24 wk after completion of the
treatment, a virological sustained response was achieved.

Statistical analysis
The primary end point of the study was the comparison of
virological response rates in relation to the prior response
to the initial IFN-α monotherapy (non-responder vs relapser).
Secondary parameters were differences in virological
response rates in relation to genotype (genotype 1 vs non-1-
genotypes) and viral kinetics (estimated after 12 wk of
treatment). All safety and efficacy analyses were based on
an intention-to-treat basis for all patients who received at
least one dose of study medication. Statistical analysis was
performed using χ2 and Fisher’s exact test (SPSS for
Windows 10.0; SPSS, Inc., Chicago, IL).

Ethical aspects
According to the Declaration of Helsinki, a positive ethics
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committee approval was obtained. Patients were only included
in this study after giving their written informed consent.

RESULRESULRESULRESULRESULTSTSTSTSTS

In 5 patients (7%), therapy was discontinued because of
side effects such as insomnia, myalgia and fatigue (three
patients) or because of a significant increase (>5×ULN) in
alanine aminotransferase levels (two patients). The IFN-α
dosage was reduced in seven patients (10%) because of
severe neutropenia (<1 500/µL). Average IFN-α induced
a mean neutropenia of 2 695±629/µL and a mean
thrombopenia of 119.700±31.500/µL. Hemolytic anemia
as a common side effect of ribavirin leads to a mean
hemoglobin decrease of 3±14.8 g/L in all patients. In
four patients (5.7%), ribavirin was reduced because the
hemoglobin value was persistently lower than 100 g/L.

At wk 24, a biochemical response was observed in 85%
and an initial virological response was achieved in 60% of
all patients. Ten percent of  patients had a break-through
phenomenon after a previous negative HCV RNA PCR in
serum in the first 24 wk of therapy. An end-of-treatment
response (EOT) was achieved in 50% of all patients. During
the follow-up, 10% of patients experienced a relapse.
Accordingly, an overall sustained response (SR) of 40%
was obtained. Patients with no primary response had a
significant lower response rate than those with a former
relapse (SVR 53% vs 30%; P = 0.049 (χ2 test; Figure 2)).
Likewise, genotype 1a/b showed a significantly lower
response rate than other genotypes (28% vs 74% for
genotypes 2 and 3; P = 0.001 χ2 test; Figure 3).

To estimate the effect of  a fast decline of  viral load as
a potential predictive factor for a viral response especially
in former non-responders, HCV-RNA was analyzed after
12 wk of therapy in 40 patients. An early loss of HCV
RNA level was significantly (P = 0.001; Fisher’s exact test)
associated with higher sustained response rates as all patients

with a late negative HCV RNA testing (>12 wk of therapy),
experienced a breakthrough or relapse during further
follow-up. In contrast, 65% of all patients with a rapid
drop of HCV RNA level and a negative PCR result at wk
12, finally experienced a sustained viral response (Table 2).
No correlation between the observed decline of  viral
load and the result of previous treatment (relapse or
non-response) or initial viral load could be demonstrated in
this small subgroup in the present study.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Therapy of patients who failed with IFN-α monotherapy
and had a relapse remains a difficult issue though the
advances have been achieved with the introduction of
ribavirin combination therapy as well as the introduction
of  pegylated interferons. Retreatment of  this patient group
with standard doses (TIW) of interferon plus ribavirin
especially in non-responders or patients infected with
genotype 1 was largely ineffective, resulting in SVR of 12-
16%[5,6]. Even when treated with the pegylated interferons-
α2a or -α2b, the sustained response rate was between 14%
and 27%[7-9].

Many studies have shown the importance of a rapid
initial decline of viral load in obtaining a better response
rate[10,11]. Higher INF-α dosage is correlated with a faster
decline of  the viral load[12,13]. Based on these observations,
this study using an induction therapy with 10 MU IFN-α
daily was designed. To reduce the extent of  expected side
effects, ribavirin was subsequently added at the end of the
IFN-α induction phase (end of wk 3).

The interferon induction phase with 10 MU IFN-α2b
daily for over 3 wk was safe and at least moderately
tolerated. Treatment was discontinued only in 7% of
patients, interferon or ribavirin was reduced in 16% of
patients, mainly because of hematological side effects. In
comparison to other studies using high-dose interferon

Table 2  Response rates in relation to an early viral response in former non-responders after IFN-α monotherapy

Treatment week “Fast responder” (HCV RNA negative at wk 12, n = 31)                  “Slow responder” (HCV RNA negative after wk 12, n = 9)  P

48 (ETR, %)           25 patients PCR negative (81)           3 patients PCR negative (33)                 0.0121

Follow-up (SR, %)           20 patients PCR negative (65)           0 patient PCR negative (0)                 0.0011

1Fisher’s exact test.

Figure 2  Response rates in relation to former response after IFN-α monotherapy.
1P = 0.05; 2P = 0.049; χ2 test.

Figure 3  Response rates in relation to genotype (genotype 1 vs 2/3). 1P = 0.005;
2P =  0.001; χ2 test.
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induction therapy in combination with non-pegylated
interferons[16-19], the sustained response rate in the present
study was higher (30% vs 6-27%) , perhaps as a result of
the higher initial IFN dose or a longer induction period
leading to a faster decline in serum HCV RNA level.
Another reason for the relatively higher sustained response
rate in the present trial may be due to the low dropout rate
(7%) in comparison to other treatment schedules (15-21.9%)
using a higher dose of INF-α.

The sustained response rate was significantly lower in
patients with no former response than in relapsers (30% vs
53%; P = 0.049). Possible reasons for these observations
might be the higher number of patients infected with
genotype 1, male gender and a higher Ishak score of 3-4 in
the non-responder group. These viral and host characteristics
are known as negative predictive factors for the treatment
of chronic hepatitis C[18,19]. Independent of these factors
other studies have also shown higher response rates in patients
with an earlier relapse than in non-responders after INF-α
monotherapy[17,20].

All former non-responders with a sustained response
had a negative serum HCV RNA at treatment wk 12, which
underscores the importance of a fast decline in viral load
and may serve as a rationale in using higher initial interferon
doses especially in treating non-responders[21-23]. However,
in patients with genotype 1, sustained response rates were
significantly lower in those with other HCV types. These
observations are due to multiple factors, including higher
drug effectiveness, a faster free virion clearance rate and
possibly an enhanced immunological response in patients
infected with non-1 genotype[24].

As one explanation for the differences in viral kinetics
between the HCV subgroups, it has been speculated that
HCV genotype 1 is not as sensitive to IFN-α as other viral
strains[25,26]. As described above and shown in the large
registration trials for treatment of naive patients with
pegylated interferons[27], an early therapeutic decision
regarding the continuation of treatment at 12 wk appears
also to be amenable in non-reponders.

At present, pegylated interferons in combination with
ribavirin can improve the sustained response rate of about
50-56% in naive HCV positive patients. The subgroup of
genotype 1/high viral load patients, however, did not show
improved sustained response rates of 30-34% when treated
with pegylated interferons. Furthermore, patients who failed
the standard interferon and ribavirin therapy did not show
significant sustained response rates when retreated with
pegylated interferons (SVR 6-12%). Thus, the sustained
response rate reported in this study together with good
tolerability using a standard daily interferon dose makes
this type of treatment a valuable alternative for this
difficult-to-treat patient group. An even longer high-dose
induction period for more than 3 wk may lead to an
even higher sustained response rate, but this might be
counterbalanced by a relatively lower tolerability. For a final
evaluation of the optimal duration of induction, larger
clinical trials are needed.
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