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Abstract

AIM: To evaluate the efficacy of amantadine plus interferon-
alpha and ribavirin in non-responder patients with chronic
hepatitis C.

METHODS: Twenty-six non-responder patients received
the regimen of IFN-a-2a at a dose of 6 million units three
times a week, 1 000-1 200 mg of ribavirin daily, and 200 mg
of amantadine daily in divided doses over 48 wk. After the
end of treatment, at the 72" wk, a sustained viral response
rate was determined.

RESULTS: An early (after 12 wk of therapy) response was
seen in 34.6% (9/26) of patients. Response rate at the
24" wk was 42.3% (11/26). End of treatment response (ETR)
was 53.8% (14/26). Sustained viral response (SVR) was
42.3% (11/26). There was a statistically significant difference
between 0 and 12 wk (P= 0.04), 0 and 24 wk (P=0.01), 0
and 48 wk (P = 0.00), and 0 and 72 wk (P = 0.001). No
patient had severe adverse effects during the treatment.

CONCLUSION: Combination regimen of interferon-a,
ribavirin and amantadine can enhance sustained viral
response on IFN-a and ribavirin non-responder patients with
HCV. Triple therapy with amantadine should be evaluated
in further studies.
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INTRODUCTION
Hepatitis C virus (HCV) affects 100-300 million people worldwide.

Chronic hepatitis C is one of the leading causes of chronic liver
disease and related complications such as cirrhosis and
hepatocellular carcinoma!¥. Interferon (IFN) or IFN-containing
regimens with ribavirin are still the fundamental treatment
strategies for chronic hepatitis C. Ribavirin plus interferon-
alpha (IFN-o) combination has led to marked advance in the
treatment of IFN-a-naive or relapser patients with chronic
hepatitis C, but has been shown to be only marginally effective
in IFN-o-non-responders“®. In these patients, combination
treatment of IFN-a-2b and ribavirin reached approximately
10-25% sustained viral response (SVR)”!"!l. Amantadine is a
relatively inexpensive antiviral drug with activity noted against
the flaviviridae family to which the HCV belongs. Although
a few early reports documented a good response to amantadine
monotherapy, subsequent studies failed to confirm these
results!'>"%]. Pilot studies have suggested that the addition of
amantadine to IFN is effective against HCV. Brillanti et a/t'"¥
reported that the combination treatment with IFN, ribavirin
and amantadine did reach a relatively high sustained viral
eradication rate of 48%. But, it is still debatable if amantadine
alone or in combination with IFN-a and ribavirin could improve
viral response in patients who failed to respond to previous
combination therapy with IFN-o and ribavirin. We aimed to
evaluate the safety and efficacy of IFN-a, ribavirin and
amantadine in a study group of patients with chronic hepatitis
C who were considered “non-responders’ to previous treatment.
Adverse effects developed during the therapy were also
evaluated.

MATERIALS AND METHODS

The Institutional Review Board of the Hospital approved this
study. Adult patients with chronic hepatitis C who failed
to respond to previous treatment (non-responders) were
enrolled. Non-responders had not responded to induction
therapy with 9 million units of IFN-o.-2a daily for four weeks,
followed by 3 million units three times a week for an additional
11 mo and ribavirin (1 000-1 200 mg in divided daily dose)
(n=27). These patients had no previous evidence of virologic
response (undetectable HCV RNA level) or biochemical
response (normal alanine aminotransferase level) to the
combination regimen.

All patients gave informed consent, and those who agreed
to participate and met the inclusion criteria were enrolled
in the study. The following criteria were used to exclude
patients: decompensated liver disease, immunocompromised
patients or human immunodeficiency virus positivity, severe
psychiatric conditions, poorly controlled diabetes mellitus,
active cardiopulmonary disease, renal insufficiency, seizure
disorders, autoimmune disease, uncontrolled thyroid disease,
other liver diseases and pregnancy. Patients with a hemoglobin
level of <130 g/L (for males), or <120 g/L (for females), platelet
count <100 000/mm?* and leukocyte count <3 000/mm? were
also excluded. All patients were required to use an effective
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method of birth control during the entire study. All patients
included in the study were proven to have HCV genotype 1b.

Treatmentregimen

The regimen used in this study was composed of IFN-c-2a at a
dose of 6 million units three times a week, 1 000-1 200 mg of
ribavirin daily, and 200 mg of amantadine daily in divided doses.
All potential candidates completed at least 30 d of a washout
period from the last dose of their previous regimen prior to
enrollment. After enrollment, patients received this regimen for
48 wk. After discontinuation of the treatment regimen, patients
were subsequently followed for an additional 24 wk.

Clinical and laboratory evaluation

Patients were seen during treatment wk 2, 4, 8, 12, 16, and 24,
and every four weeks thereafter until the end of treatment.
Physical examinations were conducted during treatment wk 4,
8, and 12, and every four weeks thereafter until the end of therapy.
HCV RNA levels were determined by Cobas Amplicore HCV
monitor version 2.0 (threshold detection 100 copies/mL), at
baseline and again at therapy wk 12, 24, 48 and 72. Viral genotype
was determined at baseline. Virological assays were performed
in the institution laboratory.

Liver biopsies were performed within a mo of entry into the
study. Pretreatment biopsy reports were classified based on
the degree of fibrosis and activity of inflammation.

Severity of adverse events, specific to interferon, ribavirin
and amantadine, was recorded at each visit. Modification of
IFN or ribavirin dose was not needed due to adverse events.

Study end points

The primary end point of this study was a combined (biochemical
and virologic) response. Patients who reached their end points
(undetectable HCV RNA level and normalization of alanine
aminotransferase level) were recorded as “responders”. Patients
with detectable HCV RNA level during therapy or at the end of
the treatment period were designated as “non-responders”.
Response rates at 12®, 24" and 48" wk (end of treatment
response; ETR) and at the 72™ wk (sustained viral response)
were compared. Sustained viral response (SVR) was HCV RNA
clearance at 24 wk after completion of treatment.

Statistical analysis

Response rates were compared with McNemar test. A P value
<0.05 was considered to be statistically significant. All analyses
were performed with SPSS statistical software package.

RESULTS

A total of 27 patients who met the inclusion criteria were
enrolled in the study. Clinicodemographic characteristics of
the patients included in the study are summarized in Table 1.
In this study, no patient was cirrhotic, and most had high
baseline viral load (>2 000 000 copies/mL) and all had
genotype 1b.

Table 1 Demographics of patients

Parameters Non-responders (n = 27)

Age (yr) 45.2
Gender-male (%) 14 (50%)
Pretreatment HCV RNA (copies/mL) 2195 15041 575 560
Pretreatment ALT (IU/mL) 142

HCV genotype 1b (%) 28 (100)

Of'the 27 patients, one decided early against treatment and
dropped out, but liver biopsy result was included in the
evaluation. There was no emergency condition or severe adverse
effects to exclude the patients during the study. The histological
activity index (HAI) and fibrosis stage of 27 patients are shown
in Table 2.

Table 2 Histological activity index (HAI) and fibrosis stage in
all patients

HAI Score n (%) Stage n (%)

Minimal 2 (7.1) 0 2 (10.7)
Mild 7 (25) 1 7 (42.9)
Moderate 11 (39.3) 2 11 (10.7)
Severe 7 (25) 3 7 (28.6)

An early (after 12 wk of therapy) response was seen in
34.6% (9/26) of patients. Response rate at the 24™ wk was
42.3%(11/26). ETR was 53.8% (14/26). SVR was 42.3% (11/26).
There was a statistically significant difference between 0 and
12 wk (P=10.04), 0 and 24 wk (P=0.01), 0 and 48 wk (P= 0.00),
and 0 and 72 wk (P=0.001). Figure 1 shows the ETR (48" wk)
and SVR (72" wk).

The pattern of anemia and the decline in hemoglobin levels
are depicted in Figure 2. This pattern of ribavirin-induced anemia
was similar to that reported in previous studies™ .. Overall,
hemoglobin levels dropped between 10 and 15 gr/L during the
first 4-8 wk after initiating treatment.
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Figure 1 End of treatment response (48" wk) and sustained
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Figure 2 Pattern of anemia and decline in hemoglobin levels.

DISCUSSION

For previously untreated patients with chronic hepatitis C,
treatment with interferon-alpha monotherapy resulted in a
sustained viral eradication rate <20%; combining IFN-o.-2b
with ribavirin improved this efficacy to around 40%":'"-*1,
Despite this relatively good efficacy of IFN-a-2b and ribavirin
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for untreated hepatitis C patients, this regimen is not very
efficacious for those who are considered “non-responders”
to previous treatment. This treatment-resistant group is a
major subject of concern for hepatologists because that
group most likely represents the most difficult group of
HCV-infected individuals to treat. Brillanti et al'' reported
that the combination treatment with IFN, ribavirin and
amantadine did reach a relatively high sustained viral
eradication rate of 48% in non-responders. In this study, we
found that addition of amantadine to IFN-a-2a and ribavirin
increased HCV RNA clearance rate in treatment of “non-
responder” HCV patients.

An early virological response to IFN-a treatment is a strong
predictor of SVR [2,5,6]. In our study, an early (after 12 wk of
therapy) response was seen in 34.6% (9/26) of patients. All of
these patients had SVR. Response rates were statistically
different between the 12", 24" and 48™wk, suggesting that the
benefit of triple therapy gradually increased with elongation of
treatment, especially in the patients who do not respond early
during the treatment.

Recent studies have shown nonfavorable results of triple
therapy in naive patients!''”). Berg et al/'* claimed that
amantadine should be considered a potential anti-HCV drug in
future studies. But, in non-responders, it was reported that the
addition of amantadine was well tolerated, and led to
improvement of SVR compared with retreatment with IFN-a
and ribavirin®"?!, In contrast, our results showed hopeful
response rates with an ETR of 53.8% (14/26), and SVR 0f 42.3%
(11/26) in genotype 1.

Amantadine is an inexpensive and well tolerated drug,
and our study showed that it was effective when used in
combination with standard IFN-o and ribavirin®'!. Amantadine
was very well tolerated by these patients. We also noted
relatively low withdrawal rates compared with most of the
previous studies. One patient dropped out early at the start of
the study, and another refused re-treatment after biopsy. We
believe amantadine does not produce any significant additional
side effects.

In patients with chronic hepatitis C, one of the most
effective therapies is the combination of peginterferon-alpha-
2b (1.5 pg/kg per wk) plus ribavirin!'*!. The benefit is mostly
achieved in patients with HCV genotype 1 infections. Manns
et al® showed that the SVR rate was significantly higher
(42%) among patients with HCV genotype 1. The rate for
patients with genotype 2 and 3 infections was about 80% in all
treatment groups.

In summary, re-treatment of a strictly defined non-responder
group with a 48-wk course of a triple combination regimen of
IFN-a-2b, ribavirin and amantadine is associated with a
sustained viral response that can not be ignored. Although our
results were encouraging, further studies are needed. It is possible
that alternative regimens using pegylated interferon-alpha in
combination with ribavirin or a triple combination regimen
(pegylated interferon, ribavirin and amantadine) may be associated
with much higher rates of sustained viral eradication and lower
response rates.
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