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Summary 

Thirty seven chronic hepatitis C patients with virological relapse (VR) after previous 
interferon-a (IFN) or IFN/ribavavirin (Riba) therapy, were re-treated. Patients were 
randomized for either IFN/Riba and Amantadine (Ama) including a 2-week initial high IFN 
induction course (18 MU IFN daily) (Group A) or the same 2-week IFN induction course 
combined with Riba/Ama, followed by Riba/Ama without IFN (Group B). Treatment duration 
for both groups was 24 weeks with a 24-week follow-up thereafter. The inclusion in group B 
was prematurely stopped because all patients (n=10) relapsed within 2 weeks after stopping 
IFN. Therefore all subsequent patients were included in group A (total n=27). In group A 
44% achieved a sustained virological response (SVR) and 29% of the patients with an end of 
treatment virological response had again a VR. Of all pretreatment characteristics only 
genotype non-1 patients had a significantly higher chance of achieving SVR (p<.001). Of the 
characteristics during treatment only a negative HCV-RNA test result in transcription 
mediated amplification (TMA) at week 6 had a high predictive value for SVR, 80% in all 
patients and 92% in genotype non-1 patients. In conclusion hepatitis C patients with a VR to 
previous antiviral treatment can be successfully re-treated with IFN induction combined with 
Riba/Ama for only 6 months, when they have genotype non-1 and a negative HCV-RNA test 
result in TMA 6 weeks after therapy start. Riba/Ama combination therapy without IFN does 
not prevent VR after 2 weeks high IFN induction. 
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Introduction 

The main goal of therapy for patients with chronic hepatitis C is the achievement of a 
sustained virological response (SVR), i.e. undetectable levels of HCV-RNA in the plasma 6 
months after stopping therapy. Unfortunately there are patients with chronic hepatitis C who 
have only a temporary virological response, i.e. patients with a virological relapse who have 
undetectable HCV-RNA levels at the end of a treatment course, but HCV-RNA detectable 
again after stopping the medication. The percentage of these patients with an end of treatment 
virological response, but with a virological relapse within 6 months after stopping the 
medication is defined as the relapse rate (RR). Retrospectively the RR can be calculated in 
several reported studies. In treatment naive patients, irrespective of their genotype, a SVR was 
achieved in 10-15% with an estimated RR of 70 %, after interferon-a (IFN) monotherapy 3 
MU three times a week (tiw) given for 6 months (standard therapy). After a 12-months IFN 
course the SVR increased to 20-25% with an estimated RR of 50% (1) .Since the introduction 
of the IFN/ribavirin (Riba) combination therapy, the SVR increased to 35% after 6 months of 
therapy and to 43 % after 12 months of therapy, with a RR of 39% and 19%, respectively (2). 
When Pegylated IFN (PeglFN) in combination with Riba was given for 12 months, the SVR 
increased to 54% , but the RR remained 18% (3). There are several reports of retreatment of 
virological relapse patients after IFN monotherapy, with different SVR and RR rates. 
However, results of retreatment of virological relapse patients after treatment with IFN/Riba 
or PeglFN/Riba combination therapy have not yet been reported. Retreatment with a standard 
dose of IFN given for 6 months showed, in all genotypes, a SVR of 14% with a RR of 64% 
(4). Higher doses of IFN (10 MU tiw) given for 6 months was associated with a SVR of 17% 
and a RR of 79% (5). Five MU IFN tiw given for 36 months lead to a SVR of 56% with a RR 
of 0% (6). Retreatment of relapse patients with combination IFN/Riba therapy, given for 6 
months was associated with a SVR of 25% and a RR of 71%. When this combination therapy 
was given for 12 months the SVR was 67% and the RR 18% (7). 

Min et al. found a SVR of 43% with a RR of 18% after 12 months of therapy with 3-5 MU 
IFN/Riba (8). 
Viral kinetic studies in treatment na'ive patients indicated a dose dependent clearance of HCV-
RNA after a single dose of IFN (9). A decrease of at least 3 logs in viral load during the first 4 
weeks of IFN therapy was a strong predictor of SVR (10). Daily doses of IFN induction 
schedules were introduced to achieve a more rapid viral decline and a higher rate of SVR 
(11). With the treatment schedule of 6 MU IFN 8 hourly for 2 weeks, a mean 3 log decline in 
viral load was achieved within 3.2 days of the start of treatment in na'ive chronic HCV 
patients (12). In the treatment of naive chronic hepatitis C patients, daily administration of 3-5 
MU IFN during the first month followed by a standard IFN treatment for one year lead to a 
significant increase in end of treatment virological response. However, no increased SVR was 
found due to a higher RR after this induction therapy (13). IFN induction therapy combined 
with Riba for 9 months in na'ive chronic hepatitis C patients was not associated with a higher 
SVR when compared to a 5 MU IFN/Riba combination therapy course (14). For retreatment 
of virological relapse patients, IFN monotherapy induction of 10 MU daily for 2 weeks, 
followed by 10 MU IFN tiw for 12 weeks, was not effective: the SVR was 0% and the RR 
100% (4). Currently there are no published reports of retreatment of virological relapse 
patients with IFN/Riba combination therapy including an IFN induction schedule. 
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A new retreatment option became possible when amantadine (Ama), a tricyclic amine with 
antiviral properties, was introduced. When Ama was given as monotherapy or in combination 
with IFN and Riba to previous IFN virological non responder patients, a significant number of 
these patients achieved a SVR (15) (16). 

The aim of this randomized pilot study was to establish the SVR and RR of a retreatment 
schedule consisting of a combination of IFN, Riba and Ama, including an initial 2 week high 
IFN induction course, for chronic HCV patients with a virological relapse after IFN 
monotherapy or IFN/Riba combination therapy. Riba is associated with a decrease in 
virological relapse when combined with IFN. However, no reports of virological relapse are 
available when Riba is combined with Ama. Therefore another aim was to establish SVR and 
RR in these patients when a treatment of 2 weeks high IFN induction, was followed by the 
combination Riba/Ama without IFN. 

Methods 

Study design 
This study was approved by the ethics commitee and designed as a randomized open labelled 
pilot study in chronic hepatitis C patients who had a virological relapse (VR) after IFN 
monotherapy or after IFN/Riba combination therapy. 
Eligible patients with a VR were randomized to 2 treatment schedules. 
Treatment A: IFN (Roferon-A, Roche) 6 MU every 8 hours for 2 weeks in combination with 
Riba 1000-1200 mg and Ama 100 mg per day, followed by IFN 6 MU tiw for 22 weeks in 
combination with Riba 1000-1200 mg and Ama 100 mg per day. 
Treatment B: IFN 6 MU every 8 hours for 2 weeks in combination with Riba 1000-1200 mg 
and Ama 100 mg per day, followed by Riba 1000-1200 mg and Ama 100 mg per day for 22 
weeks without IFN. Riba was given orally in two divided doses. The total dose was 1200 mg 
per day in patients'weighing 75 kg or more and 1000 mg per day for those weighing less than 
75 kg. After the 24 weeks treatment period there was a follow-up period of at least 24 weeks. 
Randomization was performed using a computer-generated randomization list. 

Patient selection 
Patients were eligible for inclusion when they fullfilled the following criteria: HCV-RNA 
positive by qualitative PCR, a treatment free interval of at least 24 weeks after previous 
antiviral therapy, age between 18 and 75 years and, signed informed consent form. Exclusion 
criteria were: pregnancy or not willing to practise adequate contraception during and up to 6 
months after the treatment period, HBsAg or HIV antibody positive, decompensated cirrhosis, 
history of alcohol or drug abuse within 6 months prior to study entry, severe mental 
depression or other major psychiatric illness, any significant systemic disease other than liver 
disease, pre-existing bone marrow depression, a history of auto-immune hepatitis, a history of 
seizure or other significant CNS dysfunction. 

Patient monitoring 
Patients were examined at least 2 weeks before start of therapy, the day the study medication 
started, and 1 and 2 weeks after initiation of IFN induction. Daily telephone contact with the 
medical trial coordinator was offered, and when uncommon side effects were mentioned, 
patients were seen more frequently. 
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After completion of the IFN induction period, patients were seen every 2 weeks until week 8 
and every 2 months until the end of the treatment period (week 24). In the follow-up period, 
patients were seen 4 weeks after stopping the study medications (week 28) and at the end of 
follow-up (week 48). At each visit, a medical history, a physical examination and routine 
blood tests were performed. Before the start of the study, at t=24 and at t=48 weeks, sera were 
tested for auto-antibodies and thyroid-stimulating hormone (TSH). When side effects 
occurred, the IFN and /or Riba dose was reduced or discontinued depending on the 
progression and seriousness of the side effects. When relevant the dose of Riba was reduced 
in steps of 200 mg, or the dose of IFN was halved and, if tolerated maintained at this dose 
until the end of the treatment period. EDTA-plasma samples for PCR measurements were 
taken at every visit and stored at -70°C. As part of treatment monitoring, HCV-RNA was 
determined at t=0, t=l, t=2, t=6, t=24, t=28 and t=48 weeks. 

Detection of HCV-RNA 
Qualitative HCV-RNA measurements were performed using a Cobas Amplicor HCV 2.0 test 
(qual-PCR), lower limit of detection 50 IU/mL (Roche Diagnostic Systems INC., Branchburg 
NJ) and by Transcription Mediated Amplification (TMA), lower limit of detection 5 IU/mL 
(Bayer, Berkely, CA). 
Quantitative HCV-RNA measurements were performed using the Cobas Amplicor Monitor 
assay version 2.0, lower limit of detection 600 IU/mL (quant-PCR) (Roche Diagnostic 
Systems INC., Branchburg NJ). 
HCV genotype was determined by direct sequencing using the TrueGene Genotyping assay 
and the OpenGene automated DNA sequencing system (Visible Genetics Inc., Toronto, 
Canada). All tests were performed according to the manufacturer's manual. The Cobas 
Amplicor HCV 2.0 test was used on all pretreatment plasma samples and samples at t=0, t=l, 
t=2, t=6, t=24, t=28 and t=48 weeks. Samples at t=6, t=24, t=28 and t=48 weeks which 
yielded negative results in Cobas Amplicor HCV 2.0 were retested by TMA. The quantitative 
PCR assay was used for plasma samples taken at t=0, t=l and t=2 weeks. 

Definition of response 
The main endpoint of this study was a sustained virological response (SVR) at the end of 
follow-up. A SVR was defined as non-detectable HCV-RNA at the end of follow-up (t=48 
weeks) by TMA. End of treatment response (ETR) was defined as non-detectable HCV-RNA 
at week 24 by TMA. A sustained biochemical response was defined as a persistently normal 
ALAT value (< 45 U/L) from the end of treatment until at least 6 months after the end of 
treatment. 

Viral kinetics 
Quantitative HCV-RNA measurements, performed at the beginning of treatment (t=0), after 1 
week of treatment (t=l) and after 2 weeks of treatment (t=2), were log transformed. A value 
of 600 IU/mL (2.8 log) was used when samples were negative in the quant-PCR. When at t=l 
and at t=2 the quant-PCR value was <600 IU/mL, a qual-PCR was performed. If the outcome 
of that test was negative, a value of 50 IU/mL (1.7 log) was used. We observed 2 pattern of 
viral kinetics during the first 2 weeks of therapy, the decline in viral load between t=0 and t=l 
week (Delta log IU/mL 0-1) and between t=0 and t=2 weeks (Delta log RJ/mL 0-2). 

91 



Chapter 7 

Liver biopsy 
A liver biopsy was obtained from all patients less than 2 years before the start of the 
retreatment, except in one patient with haemophilia A. All patients had chronic hepatitis 
histologically. For this study the biopsies were classified as cirrhotic (Child Pugh A) or non-
cirrhotic. The one haemophiliac patient included in the study had oesophaeal varices and was 
classified as having cirrhosis. 

Statistical analysis 
All results are presented for patients receiving at least one dose of study medication. Patients 
who discontinued treatment, were considered to be virological non-responders. Given the 
small number of patients and observed deviations from normality, a non-parametric test was 
used for continuous variables (Mann-Whitney test). The chi-square test or the Fisher's exact 
test was used for categorical variables. Data analysis was conducted using the statistical 
package SPSS for Windows (version 9.0). Most tests of significance were two-tailed and a P-
value <0.05 was considered significant; if appropiate in case of available theory, a one-tailed 
test was performed. To decide upon predictors of ETR and SVR, confidence intervals of the 
positive predictive value (PPV) were calculated and subsequently compared with the prior 
probability of virological response. 
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Table 1 Pretreatment characteristics of 37 treated patients 

Male 
Female 

Age (years)* 

Weight (kg)* 

Mode of aquisition 

Bloodtransfusion/ Bloodproducts 

Intravenous drug use 

Unknown 

Mean duration of infection 

<10 years 

> 10 years 

Unknown 

ALAT (U/L)* 

Compensated Cirrhosis 

HCV genotype 

genotype 1 

genotype non-1 

Pretreatment HCV-RNA 
(106 IU/mL)* 

Cumulatieve IFN dose (MU)* 
during initial treatment 

Previous IFN/Ribavirin 

Drop-outs 

Treatment A n=27 

20 (74%) 

7 (26%) 

46.5±9.6 (26-69) 

77.8±12.5 (55.4-105.2) 

7 (26%) 

10(37%) 

10(37%) 

1 (4%) 

20 (74%) 

6 (22%) 

103.1±85.5 (31-343) 

6 (22%) 

8 (30%) 

19(70%) 

2.3±3.8 (0.02-13.6) 

387±154 (216-864) 

6 (22%) 

3 (11%) 

Treatment B n=10 

9 (90%) 
1 (10%) 

40.5±3.7 (34-48) 

76.0±12.4 (60.3-91.2) 

1 (10%) 

6 (60%) 

3 (30%) 

1 (10%) 

6 (60%) 

3 (30%) 

192.3±207.5 (24-556) 

2 (20%) 

1 (10%) 

9 (90%) 

2.0±2.9 (0.06-8.1) 

346±71 (250-432) 

0 

1 (10%) 
*Mean ± SD (min-max) 
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Results 

After the inclusion of 10 patients in treatment arm A and 10 patients in treatment arm B, the 
inclusion in treatment arm B was stopped with approval of the ethics commitee. All patients 
in treatment arm B had a viral load which was not detectable by quantitative HCV-RNA assay 
after the induction period of 2 weeks. However, all patients relapsed after stopping the IFN 
medication (9/10 at week 6 of treatment and 1/10 at week 8 of treatment), despite 
maintenance therapy with Riba and Ama. Of the 10 treated patients in treatment arm A, 8/10 
had HCV-RNA levels below 600 IU/mL (quant-PCR) after the 2 weeks induction and the 
same 8/10 patients were HCV-RNA negative by qual-PCR (50 IU/mL) at week 6 of 
treatment. We concluded that treatment B schedule was clearly not effective and that it was 
unethical to include more patients in this treatment arm. Therefore subsequent patients were 
entered into treatment arm A only. A total of 38 patients entered the study. One patient, 
randomized for treatment A, could not start the treatment, because of a low platelet count. 
Four patients (11%) discontinued treatment due to side effects, 3 in treatment arm A and 1 in 
treatment arm B. Intention-to-treat analysis was performed on 37 patients, 27 patients after 
treatment A and 10 patients after treatment B. The 4 patients who stopped treatment were 
considered to be non-responders. Pretreatment characteristics of the 37 enrolled patients are 
summarized in table 1. After randomization of 10 patients in each treatment arm, the only 
significant difference (p= .007) between the pretreatment characteristics was mean age, 51.0 
years for treatment A and 40.5 years for treatment B (not shown). 

Virological response 
As depicted in table 2 virological responses to therapy were evaluated at 5 different time 
points: At week 1 of therapy, at week 2 (end of induction), at week 6, at week 24 (end of 
treatment) and at week 48 (end of follow-up). 
After treatment A there was complete concordance between the qual-PCR- and the TMA-
negative test results at the end of follow-up. In table 3 virological responses of group A 
patients at week 24 and week 48 are shown 
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Table 2 Virological responses at various time points during therapy, at the end of 
therapy and at the end of follow-up are depicted for patients randomized for 
treatment A and treatment B. HCV-RNA was tested with quant-PCR and/or 
qual-PCR and/or TMA. 

Treatment 

Treatment A 
n=27§ 

Treatment B 
n=10§§ 

weekl 

quant-
PCR 

15/27 
(56%) 

7/10 
(70%) 

§ 3 patients dropped out. 
§§ 1 patient dropped out. 

week 2 

quant-
PCR 

qual-
PCR 

21/27 14/27 
(78%) (52%) 

9/10 6/10 
(90%) (60%) 

H C V - R N A negative 
N 

(%) 
week 8 

qual-
PCR 

TMA 

18/27 15/27 
(67%) (56%) 

1/10 1/10 
(10%) (10%) 

week 24 (ET) 

qual-
PCR 

TMA 

19/27 17/27 
(70%) (63%) 

0 0 

week 52 (EFU) 

qual-
PCR 

TMA 

12/27 12/27 
(44%) (44%) 

0 0 

Table 3 Virological responses at week 24 and at week 48 when tested with qual-PCR 
and TMA. Responses are defined as virological non response (VNR), end of 
treatment response (ETR), sustained virological response (SVR) and 
virological relapse (VR). 

Genotype 

Genotype 

non-1 

Genotype 1 

All patients 

Test 

qual-PCR 

TMA 

qual-PCR 

TMA 

qual-PCR 

TMA 

week 24 

VNR 

6/19 (32%) 

6/19(32%) 

2/8 (25%) 

4/8 (50%) 

8/27 (30%) 

10/27(37%) 

ETR 

13/19(68%) 

13/19(68%) 

6/8 (75%) 

4/8 (50%) 

19/27(70%) 

17/27(63%) 

week Ai 

SVR 

12/19(63%) 

12/19(63%) 

0/8 (0%) 

0/8 (0%) 

12/27(44%) 

12/27(44%) 

VR 

1/19(5%) 

1/19(5%) 

6/8 (75%) 

4/8 (50%) 

7/27 (26%) 

5/27(19%) 

27 patients treated with treatment A 
HCV-RNA negative n/total (%) 
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The ETR for all patients at week 24 was higher when measured using qual-PCR than TMA. 
The SVR rate at week 48 was the same using qual-PCR or TMA. Consequently, a higher rate 
of VR and lower rate of VNR are observed when tested in qual-PCR, whereas a lower rate of 
VR and a higher rate of VNR are observed when tested with TMA. These findings are 
attributable to the higher sensitivity of TMA. With the small number of patients the 2 tests did 
not differ significantly in identifying VR or VNR patients. 
The calculated RR for all patients treated with treatment A at week 28, 4 weeks after stopping 
the therapy, was 6/19 (32%) with qual-PCR, and 4/17 (24%) with TMA. The RR at the end of 
follow up was 7/19 (37%) with qual-PCR, and 5/17 (29%) with TMA. Except for one patient, 
all VR patients were already diagnosed by week 28. 
The virological responses of the 19 patients with genotype non-1, were VNR 32%, ETR 68%, 
SVR 63% and VR 5% as measured in qual-PCR as well as TMA. The calculated RR for 
genotype non-1 patients was at week 28 and at the end of follow up 1/13 (8%). In the 8 
patients with genotype 1, ETR was 75% with qual-PCR and 50% with TMA. The SVR was 
0/8 both with qual-PCR and TMA. The VR with qual-PCR was 75%, with TMA 50%. 
Twenty five percent of the patients were defined as having a VNR with qual-PCR, whereas 
50% of the patients were VNR patients when tested with TMA. The RR for genotype 1 
patients, at week 28 was 5/6 (83%) with qual-PCR, and 3/4 (60%) with TMA. The RR at the 
end of follow-up was 6/6 (100%) with qual-PCR and 4/4 (100%) with TMA. 
The 6 patients (3 geno non-1 and 3 geno 1) who had previously been treaten with IFN/Riba 
were all retreated with treatment A. ETR was 5/6 (83%) with qual-PCR and 3/6 (50%) with 
TMA. The SVR was 2/6 (33%) both with qual-PCR and TMA. VR was 3/6 (50%) with qual-
PCR and 1/6(17%) with TMA, 1/6 (33%) of the patients were defined as having a VNR with 
qual-PCR, whereas 3/6 (50%) were VNR patients when tested with TMA. The RR at week 28 
and at the end of follow-up was 3/5 (60%) with qual-PCR and 1/3 (33%) with TMA. 

Biochemical response 
In treatment group A 20/27 (74%) patients at week 24 and 15/27 (56%) at week 48 had 
normal ALAT values. At week 48 11/12 SVR patients and 4/15 VNR and VR patients had a 
sustained biochemical response. Eight patients in treatment group A had normal ALAT values 
before treatment; at week 48 6/8 still had normal ALAT values; in 2 patients ALAT values 
were elevated (52 and 150 U/L). Overall 11/15 (73%) patients with normal ALAT values at 
week 48 had a SVR. In the subgroup of 8 patients with normal ALAT values before treatment 
4/8 (50%) had a SVR. 
Four patients with treatment B had a normal ALAT level at the start of treatment, 3 of them 
had normal ALAT levels 6 months after the end of treatment, and 1 had an elevated ALAT 
level (52 U/l) at the end of follow up. None of the 6 patients with elevated ALAT levels at the 
start of treatment B had a sustained biochemical response. 

Viral Kinetics 
The mean viral load during the first 2 weeks of the 24 evaluable patients in treatment group A 
and the 9 evaluable patients in treatment group B are shown in figure 1. 
During the IFN induction period of 2 weeks the 2 treatment groups showed quite similar 
mean viral load decreases. 
The pattern of viral kinetics during the induction period showed a mean decrease of 3.0 log 
(range 1.3-5.0 log) during the first week of treatment A and a mean decrease of 2.9 log (range 
2.2-4.0 log) during the first week of treatment B. 
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After 2 weeks of induction the mean decrease was 3.5 log (range 1.7-5.4 log) on treatment A 
and the mean decrease was 3.7 log (range 2.2-5.2 log) on treatment B. 
According to genotypes the mean log decrease for genotype non-1 patients was 3.1 log (range 
1.7-5.0 log) and for genotype 1 patients 2.5 log (range 1.3-3.8 log) during week 1. 
Over the full induction period the mean log decrease for genotype non-1 patients was 3.7 log 
(range 2.2-5.2 log) and for genotype 1 patients 3.3 log (rangel.7-5.4 log). The difference 
between the mean viral load decline during week 1 and during the full induction period was 
not significantly different for both genotype groups. 
The mean log decrease in the 6 patients previously treated with IFN/Riba was during week 1 
2.5 log (range 1.3-3.7 log) and during the 2 weeks induction period, 3.1 log (range 2.3-4.5 
log). 

Figure 1 Mean log HCV-RNA IU/mL during induction therapy of 18 MU IFN daily for 
2 weeks in treatment group A (n=24) and treatment group B (n=9) patients. 
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Factors predicting virological response in treatment A patients. 
a) Before treatment. 
Patients with genotype non-1, had a significantly higher chance of achieving a SVR than 
those with genotype 1:12/16 (75%) versus 0/8 (0%) SVR respectively (p = .001). 
All other characteristics at baseline as mentioned in table 1 were not associated with SVR. 
b) During treatment. 
Predictors of ETR and SVR are summarized in table 4. For an ETR only a negative HCV-
RNA results with qual-PCR and TMA at week 6 was predictive. Patients had a 94% chance of 
achieving an ETR when the qual-PCR was negative at week 6 and a 100% chance of 
achieving an ETR when the TMA was negative at week 6. For a SVR, only a negative TMA 
test at week 6 was predictive. Patients had a 80% chance of achieving a SVR when the TMA 
at week 6 was negative. For genotype non-1 patients this chance was 92% (95% CI 64% -
100%). With a prior probability of SVR in this group of 75%, this result is nearly significant. 
All other determinants were not predictive for ETR or SVR. None of the other determinants 
listed in table 4 was predictive for a VR. 
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Table 4 Positive predictive values (PPV) for ETR and SVR 
during treatment A in 24 patients who completed this treatment. 

Characteristic 

Delta log 0-1 weeks >3 

Delta log 0-2 weeks >3 

HCV-RNA negative by qual-PCR at 2 

HCV-RNA negative by qual-PCR at 6 
weeks 

HCV-RNA negative by TMA at 6 weeks 

PPV 

0.85 

0.82 

0.93 

0.94 

1.00 

ETR 

95 % CI 
Prior probability 

0.55-0.98 

0.57-0.96 

0.66 - 0.99 

0.73 - 0.99 

0.78- 1.00 

0.71 
PPV 

0.62 

0.65 

0.71 

0.67 

0.80 

SVR 

95 % CI 
Prior probability 0.50 

0.32-0.86 

0.38-0.87 

0.42 - 0.92 

0.41 -0.87 

0.52-0.96 

Side effects 
All 37 patients completed the two-week high dose IFN induction phase. In none of them IFN 
dose reduction was necessary. In 3 patients the dose of Riba was reduced during the induction 
phase, 1 for extreme dryness of the skin and 2 due for nausea. Four patients dropped out of 
the study before completing the 6 months of therapy, 3 patients who were recieving treatment 
A, at week 6, week 4 and week 6, due to general fatigue, nausea and abdominal pain 
respectively, and one patient recieving treatment B, at week 4, due to anger-hostility. In 18/24 
(75%) patients on treatment A and 4/9 (44%) patients on treatment B the dose of Riba had to 
be reduced. The reasons for Riba dose reduction are indicated in table 5. In only 1 patient on 
treatment A the dose of IFN must be reduced due to flu-like symptoms. 

Table 5 Reasons for reducing dose of ribavirin 

Main reasons for reduction of ribavirin 
Treatment A Treatment B 
(n=24) (n=9) 

anemia 11 2 
dry skin 1 
rash 2 
itching 1 
nausea 4 

impaired concentration 1 

Total 18/24(75%)* 4/9(44%)* 

* Nonsignificant values 

The effect of treatment A and B on the hemoglobin level is shown in figure 2a. At week 6 and 
24 of treatment, the difference between the mean hemoglobin level during treatment A and B 
is not significant. As expected the hemoglobin level returned to pretreatment levels after 
stopping Riba medication in both schedules. The effect of both treatment schedules on the 
thrombocytes- and leukocytes counts is shown in figure 2b and 2c. 
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During the first week of the induction period the mean decline in thrombocytes was 35% for 
treatment A and 43% for treatment B. The mean decline in leukocytes during the first week 
was 45% for treatment A and 56% for treatment B. After the first week of treatment levels of 
both thrombocytes and leukocytes stabilized, and returned to pretreatment levels after 
stopping the IFN medication at week 2 in group B and after stopping the IFN medication at 
week 24 in group A. 

Figure 2 Mean hemoglobin value (Fig.2a), mean thrombocytes count (Fig. 2b) and mean 
leukocytes count (Fig. 2c) during 24 weeks of treatment and after 24 weeks of 
follow-up for patients in treatment groups A and B. 
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It-

Discussion 

It is clear that in VR patients, a high dose IFN-induction schedule of 2 weeks, combined with 
Riba and Ama and followed by the combination Riba and Ama without IFN, was insufficient 
to provoke an ETR and thus a S VR. Although 60% of the patients had undetectable levels of 
HCV-RNA by qual-PCR test after the 2-week IFN induction schedule, maintenance therapy 
of Riba and Ama could not prevent virological relapse in these patients shortly after the IFN 
medication was stopped. Obviously the previous described immunomodulatory effects of 
Riba (17) were not strong enough to promote clearance of infected hepatocytes and addition 
of Ama seemed to have no synergetic effect. 
Shiffman et al. made similar observations (18). They found in VR patients with no detectable 
HCV-RNA after a retreatment course of IFN/Riba for 6 months, that continuing therapy for 6 
months with Riba alone could not prevent a virological relapse. 
We found on the contrary, that in VR patients retreated with 2-week high dose induction IFN 
in combination with Riba and Ama, subsequently followed by maintenance IFN 6 MU tiw for 
22 weeks in combination with Riba and Ama, a SVR of 44% was achieved. Patients with 
genotype non-1 had a significantly higher SVR (63%), than patients with genotype 1 (0%). In 
two studies in which VR patients after IFN monotherapy were retreated with IFN/Riba 
combination therapy for 6 months, a SVR of 25-49% (genotype non-1 73-75% and genotype 
1 11-30%) was observed (7; 19). When VR patients after IFN monotherapy were retreated for 
12 months with IFN/Riba combination therapy a SVR of 43-67% (genotype non-1 44-83% 
and genotype 1 42-62%) was found (7;8). Di Marco et al. also retreated VR patients after IFN 
monotherapy with IFN/Riba combination therapy. A SVR of 36% was achieved in patients 
retreated for 6 months, wheras a SVR of 72% was achieved in patients retreated for 12 
months. Their conclusion was that patients with genotype lb and high levels of of HCV-RNA 
will benefit more from a prolonged therapy up to 12 months (20). Depending on the HCV-
RNA detection technique used, we found a virological relapse rate (RR) of 29% with TMA 
and of 37% with qual-PCR at the end of follow-up. For genotype non-1 patients a RR of 8%, 
both in TMA and qual-PCR was observed at the end of follow-up. For genotype 1 patients, 4 
weeks after stopping the treatment, the RR was 83% with qual-PCR and 60% with TMA, at 
the end of follow-up the RR was 100% both with qual-PCR and TMA. 
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The lower RR, observed with TMA, was also mentioned by Sarrazin et al. and is explained by 
the higher sensitivity of TMA which results in a lower ETR (21). In our study 2 patients had a 
virological relapse when tested with qual-PCR, but were defined as virological non-
responders when determined with TMA. 
Comparing our study with the above mentioned studies we do not observe a trend which 
indicates that a treatment schedule of high IFN induction and the addition of Ama provokes a 
higher SVR rate in this patient group. From our study, except for genotype non-1 patients 
none of the pretreatment characteristics were associated with achieving SVR. In the study of 
Davis et al. also genotype non-1 was a predictor of SVR in retreatment of VR patients. 
Different from our study they also found a low pretreatment viral load (< 106cop/mL) to be a 
predictor of SVR (19). In our study a negative HCV-RNA value in TMA at week 6 during 
treatment was, in genotype non-1 patients, a strong predictor for developing a SVR (92%). In 
contrast, genotype 1 patients with a negative TMA at week 6 had a SVR of 0%. In 
contradiction with the study of Zeuzem et al. (10) who observed that in treatment naive 
patients a >31og decline in viral load at week 4 after start of treatment was highly predictive 
for SVR, we did not observe such prediction. In our VR patients, considering delta log 
reduction at week 2, genotype non-1 patients and genotype 1 patients achieved a mean viral 
load decline of 3.7 log and 3.3 log respectively which was not predictive for SVR. VR 
patients are clearly a different population from treatment naive patients, who have their own 
markers for predicting SVR. 
Eighteen MU IFN daily for 14 days was remarkably well tolerated by our VR patients. A 
decline of almost 50% in thrombocytes and leukocytes count was observed during the first 
week of induction therapy with stabilisation of these levels during the second week. It is also 
remarkable that none of the patients needed an IFN dose reduction during the induction 
period, neither because of bone marrow depression, nor because of other side effects 
including flu like symptoms. In 3 patients the dose of Riba was reduced during the induction 
period, because of the worsening of an already existing very dry skin and because of nausea. 
Most patients had the subjective experience that the first 14 days of their second course of 
therapy was comparable with the start of their previous therapy. However, during maintance 
therapy dose reduction of the Riba medication was 75% in treatment A group and 44% in 
treatment group B patients. 
What will be the ideal therapy schedule for retreatment of VR patients after IFN monotherapy 
or IFN/Riba combination therapy? From our study it is clear that VR patients with genotype 
non-1 who are HCV-RNA negative in TMA 6 weeks after start of therapy will have a very 
high chance (92%) to achieve SVR. Since Peg-IFN has been introduced it is likely that VR 
patients with the above profile (genotype non-1, TMA negative at week 6) will develop a high 
rate of SVR when Peg-IFN is combined with Riba for 6 months. VR patients with genotype 1 
and TMA negative at week 6, should be treated longer with Peg-IFN/Riba because of the 
expected very high RR. Twelve months or longer may be the ideal treatment schedule for that 
patient group. It is unclear if IFN induction or the addition of Ama contributes to a higher 
SVR rate when Peg-IFN/Riba is used. Patients with a positive TMA at week 6 will have no or 
at the least a very low chance to achieve SVR and it is questionable if longer treatment is 
warranted in that patient group. 
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