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Chapter 4 

Summary 

Purpose: For the individual chronic hepatitis C patient it is highly desirable to identifyas 
early as possible an unfavourable outcome of anti-viral therapy including interferon. Our 
study assessed positive and negative prognostic factors for response from baseline 
characteristics and from viral kinetics parameters during the first few weeks of treatment. 
Methods: Seventy eight treatment naive chronic hepatitis C patients entered the study. Thirty 
three received interferon 6 MU three times a week in combination with ribavirin for 24 
weeks. Thirty five patients received interferon 6 MU three times a week in combination with 
a placebo, also for 24 weeks. Ten patients dropped out. 
Results: Sustained viral response was achieved in 45% (17/38) patients after 
interferon/ribavirin therapy and in 10% (4/40) patients after interferon monotherapy 
(p=0.001). In genotype 2/3 patients a sustained viral response was achieved in 67% (10/15) 
patients after interferon/ribavirin therapy and in 11% (2/19) patients after interferon 
monotherapy (p=0.001). In genotype non-2/3 patients a sustained viral response was observed 
in 30% (7/23) patients after interferon/ribavirin therapy and in 10% (2/21) patients after 
interferon monotherapy (ns). Independent baseline predictors for sustained viral response 
were interferon/ribavirin combination therapy (p=0.001), age < 40 years (p=0.01) and alanine 
amino transferase levels > 1.5 ULN (p=0.01). A 100% negative predictive value for sustained 
viral response could be established at baseline for patients aged > 40 years, with or without 
baseline alanine amino transferase levels > 1.5 ULN and interferon monotherapy. When 
baseline and kinetic parameters during therapy were combined, independent predictors for 
sustained viral response was interferon/ribavirin combination therapy and delta load > log 1 
IU/mL at week 2 of treatment. A 100% negative predictive value for sustained viral response 
was found for patients treated with interferon monotherapy without delta load > log 1 IU/mL 
at week 2. For patients treated with interferon/ribavirin combination therapy a negative 
predictive value for sustained viral response of 97% was found for patients without delta load 
> log 1 IU/mL at week 2. Furthermore we observed a 100% negative prediction of sustained 
viral response for patients being positive in the transcription mediated amplification test at 
week 8 of treatment. 
Conclusion: Offering 6 MU interferon monotherapy three times a week to naive chronic 
hepatitis C patients older than 40 years is useless. Younger patients should stop interferon 
monotherapy if after 2 weeks of therapy a viral load decline of > log 1 IU/mL is not achieved. 
Interferon/ribavirin combination therapy can be offered regardless baseline characteristics. 
However, without the viral load decline of > log 1 IU/mL after 2 weeks, discontinuation of 
treatment should be seriously considered. 
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Introduction 

Before starting antiviral treatment including interferon-a, with a known profile of serious 
disabling side effects, it is important that chronic hepatitis C patients should know the chances 
of a favourable outcome. Several positive predicting factors for sustained viral response 
(SVR) have been established from baseline characteristics of the naive chronic hepatitis C 
patient. Gender, age, weight, genotype, pre-treatment HCV-RNA viral load, as well as liver 
fibrosis stage were all found to be independent prognostic factors for SVR in treatment 
regimens including standard interferon, with the addition of ribavirin (1). For patients treated 
with pegylated interferon in combination with ribavirin, genotype, young age and weight 
remained independent predictors of SVR (2). However, even if patients match all favourable 
baseline characteristics, a 100% guarantee for achieving a SVR cannot be given (1). For the 
individual patient to avoid considerable side effects and for the community to avoid costs, it is 
highly desirable to identify as early as possible patients with a neglectable chance of a 
favourable outcome of their therapy. Monitoring viral kinetics during therapy is a way of 
calculating this probability. Early viral response (EVR), defined as a minimum of log 2 
IU/mL decrease in viral load or undetectable HCV-RNA after 12 weeks of pegylated 
interferon /ribavirin combination therapy, was introduced as a new treatment goal. Patients 
who fail to achieve an EVR will have only a very small chance of achieving a SVR (97-99% 
negative predictive value) (2;3). Nowadays it is generally accepted to discontinue treatment in 
these patients (4). Although pegylated interferon /ribavirin combination is currently the 
therapy of choice for nai've chronic hepatitis C patients, interferon /ribavirin combination and 
also interferon monotherapy are still selected treatment options in various countries and for 
certain patients groups. We analysed data of an interferon /ribavirin and interferon /placebo 
treatment course of 24 weeks in nai've chronic HCV patients in order to assess positive and 
negative prognostic factors for response from baseline characteristics and from viral kinetic 
parameters during the first few weeks of treatment. 

Methods 

Study design 
This clinical trial was designed as a multicenter, double-blinded, randomized, placebo-
controlled study for nai've chronic hepatitis C patients. Hemophiliac- as well as and non-
hemophiliac patients participated in the trial. Participating centers were: the Academic 
Medical Center, Department of Gastroenterology and Hepatology Amsterdam (52 patients), 
the Van Creveldkliniek National Hemophilia Center, University Medical Center Utrecht (15 
patients) and the Onze Lieve Vrouwe Gasthuis, Department of Gastroenterology and 
Hepatology Amsterdam (13 patients). The study was approved by the ethics and review 
committees of all participating hospitals. 
Eligible patients, after given a signed informed consent, were randomized (1:1) to receive 
interferon oc-2a (IFN) (Roferon-A, Roche) 6 MU three times a week (tiw) with either ribavirin 
(Riba) (Terafarm Katwijk, The Netherlands) or a matching placebo for 24 weeks. Riba 1200 
mg orally was given daily in two separate doses; the dose was 1000 mg daily in patients who 
weighted less than 75 kg. There was a follow-up period after the 6 months of treatment of 
another 6 months. 
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Patient selection 
Patients were eligible for inclusion when they fulfilled the following criteria: positive for 
HCV-RNA and anti-HCV antibodies for more than 6 months, age between 18 and 70 years. 
Exclusion criteria were: pregnancy or not willing to practise adequate contraception during 
and up to 6 months after the treatment period, prior antiviral therapy for chronic hepatitis C, 
HBsAg or HIV antibody positive, decompensated liver cirrhosis, history of alcohol or drug 
abuse within 6 months prior to study entry, severe mental depression or other 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 central 
nervous system (CNS) dysfunction. A normal alanine amino transferase (ALAT) level at the 
beginning of therapy was not an exclusion criterium. 

Patient monitoring 
Patients were examined before the start of the study, at baseline (t=0), every 2 weeks during 
the first month and every 4 weeks till week 24 (end of the treatment period (ET)). In the 
follow-up period patients were seen at 28, 40 and 52 weeks (end of follow-up (EFU)). At 
each visit, a medical history, with special attention to side effects, a physical examination and 
routine blood tests were performed. Before the start of the study, at 24 and 52 weeks, auto
antibodies and a thyroid-stimulating hormone test (TSH) were assessed. When severe side 
effects occurred, the IFN and /or Riba dose was reduced or discontinued depending on the 
progression and seriousness of the side effects and maintained until the end of the treatment 
period. Samples for HCV-RNA measurements were taken at every visit and stored at -70°C. 

Detection of HCV-RNA 
Quantitative HCV-RNA (quant-PCR) measurements were performed with the Cobas 
Amplicor Monitor assay version 2.0 lower limit of detection 500 IU/mL (Roche Diagnostic 
Systems INC., Branchburg NJ), at week 0, 2, 4, 8, 24 and 52. Qualitative HCV-RNA (qual-
PCR) measurements were performed with a Cobas Amplicor HCV 2.0 test lower limit of 
detection 50 IU/mL (Roche Diagnostic Systems INC., Branchburg NJ) at week 8, 24 and 52. 
Negative qual-PCR samples were retested by Transcription Mediated Amplification (TMA), 
lower limit of detection 5 IU/mL (Versant ™TMA Bayer, Berkely, CA, USA). HCV 
genotyping was performed with restriction fragment length polymorphism (RFLP). All tests 
were performed according to the manufacturer's manual. 
All HCV-RNA measurements were log transformed. A value of 2.7 log was used when 
samples were negative in the quant-PCR at week 2 and 4. Negative samples in the qual-PCR 
test at week 8, 24 and 52 were retested with TMA, a value of 1.7 log was used for a sample 
with a negative qual-PCR test, but a positive TMA test. A value of 0.7 log was used when the 
TMA test was negative. 

Definition of response 
The main outcome of this study was a SVR, i.e. non-detectable HCV-RNA by TMA 6 months 
after stopping therapy. End of treatment response (ETR) was defined as non-detectable HCV-
RNA at week 24 by TMA. A virological relapse (VR) was defined as non-detectable HCV-
RNA by TMA at ET and a recurrence of detectable HCV-RNA after cessation of treatment. 
All other patients were classified as virological non-responders (VNR). 
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ALAT 
The upper limit of normal plasma ALAT levels in all 3 participating hospitals was 50 U/L. 

Liver histology 
Liver biopsy samples were taken in non-hemophiliac patients within 6 months before 
treatment and within 6 months after end of treatment. Paired pre-treatment and post-treatment 
biopsy samples were available in 29/54 patients (54%). The blinded biopsies were scored by 
an independent pathologist. The activity/grade was assessed by the histologic activity index 
(HAI) of Knodell on a scale of 0-18 and was classified as follows: Periportal or 
periseptal/interface hepatitis (0-4), confluent necrosis (0-6), focal (spotty) lytic necrosis, 
apoptosis (0-4) and portal infiltrate (0-4). The Knodell score on a scale of 0-22, was obtained 
by combining the fibrosis/stage, on a scale of 0-4 and the HAI. With the Metavir scoring 
system a stage of fibrosis and a grade of activity was established. Metavir fibrosis was staged 
on a scale of 0-4: 0= no fibrosis, 1= portal fibrosis without septa, 2= portal fibrosis with septa, 
3= septa without cirrhosis (nodular transformation) and 4= cirrhosis. The Metavir activity was 
classified as follows: 0= no activity, 1= mild activity, 2= moderate activity and 3= severe 
activity. Steatosis and iron was scored on a scale of 0-4. 

Statistical analysis 
Intention to treat analysis was performed on the basis of patients who received at least one 
dose of study medication. Patients who discontinued treatment, were considered to be 
virological non-responders. Data analysis was conducted using the statistical package SPSS 
for Windows (version 10.0). Categorical variables were compared with the Fisher's exact 
test. The Mann-Whitney test was used for continuous variables and a T-test was used to 
decide about significance in the paired liverbiopsies. Multivariate logistic regression was 
performed with significant baseline and viral kinetic parameters during treatment from 
univariate analysis. All tests of significance were two-tailed and a p-value of < 0.05 was 
considered significant. Predicted scores from the final regression model were used to 
determine cut-off value with a high negative predictive value for sustained virological 
response. Based on this identified cut-off value early stopping rules were formulated for 
different values of significant baseline and viral kinetic parameters during treatment. 
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Table 1 Pre-treatment characteristics of the 78 enrolled patients 

Hemophilia (n) 

Age (years)* 

Sex (M/F) 

Weight (kg)* 

ALAT (U/L)* 

Drop-outs 

Mode of aquisition 

Bloodtransfusion/ Bloodproducts 

Intravenous drug use 

Endemic countries 

Unknown 

Mean duration of infection 

<10 years 

>10<20 years 

>20 years 

Unknown 

HCV 

genotype 2/3 

genotype non-2/3 

HCV-RNA (log IU/mL)* 

IFN/Riba n=38 

10 

42 (20-61) 

28/10 

77 

98 

5 

13 

16 

7 

2 

5 

16 

13 

4 

15 

23 

5.1 

(52-110) 

(10-342) 

(13%) 

(34%) 

(42%) 

(18%) 

(5%) 

(13%) 

(42%) 

(34%) 

(10%) 

(40%) 

(60%) 

(2.7-6.3) 

IFN/Placebo n=40 

12 

40 (23-68) 

38/2 

74 (49-108) 

107(17-414) 

5 

16 

15 

3 

6 

6 

18 

9 

7 

19 

21 

5.2 

(13%) 

(40%) 

(38%) 

(7%) 

(15%) 

(15%) 

(45%) 

(23%) 

(17%) 

(48%) 

(52%) 

(2.7-6.6) 

mean (min-max) 

Results 

A total of 80 patients entered the study between October 1996 and December 1998. Two 
patients, randomized for the IFN/Riba combination arm, stopped before starting the treatment; 
one could not start because of a low leukocyte count, the other had given priority to start an 
alternative treatment schedule. Ten patients (13%) discontinued treatment due to side effects, 
5 in the IFN/Riba arm and 5 in the IFN/Placebo arm. The 10 patients who stopped treatment 
were considered to be VNR patients. Sixty eight patients were evaluable and the intention-to-
treat (ITT) analysis was performed on 78 patients. Pre-treatment characteristics of the 78 
enrolled patients are summarized in Table 1. A liver biopsy was taken from 54 non-
hemophiliac patients, within 6 months before the start of treatment. 
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Two non-hemophiliac patients refused to undergo a biopsy, both patients randomized for the 
IFN/Placebo arm. The histological pre-treatment characteristics of the 54 patients are 
summarized in Table 2. 

Table 2 Histological pre-treatment characteristics of 54 non-haemofiliac patients of 
whom a liver biopsy was obtained 

Histological characteristics IFN/Riba (n=26) IFN/Placebo (n=28) 

Metavir activity* 1 . 1 ( 0 - 3 ) 1 . 2 ( 0 - 3 ) 
Metavir fibrosis* 1 . 8 ( 0 - 4 ) 1 . 8 ( 0 - 4 ) 
HAI score* 4.7 (1 -10) 4.9 ( 1 - 9 ) 
Knodell score* 6 .5 (1 -14 ) 6 . 7 ( 2 - 1 3 ) 
Steatosis* 1.6 ( 0 - 4 ) 1.7 ( 0 - 4 ) 
Iron* 0.3 ( 0 - 3 ) 0.1 ( 0 - 2 ) 
* mean (min-max) 

Virological response 
According to ITT analysis a SVR was achieved in 17/38 patients (45%) after IFN/Riba 
treatment and in 4/40 (10%) after IFN/Placebo treatment (p=0.001). In genotype 2/3 patients 
SVR was achieved in 10/15 patients (67%) after IFN/Riba and in 2/19 patients (11%) after 
IFN/Placebo therapy (p=0.001). In genotype non-2/3 patients SVR was observed in 7/23 
patients (30%) after IFN/Riba and in 2/21 patients (10%) after IFN/Placebo therapy (ns) 
(Table 3). 

Table 3 Virological responses according to ITT analysis (78 patients), tested with TMA 
at 24 weeks (ETR) and at 52 weeks (SVR) 

ETR SVR 

IFN/Riba IFN/Placebo IFN/Riba IFN/Placebo 
n/tot(%) n/tot(%) n/tot(%) n/tot(%) 

All patients 21/38(55%) 11/40(28%) 0.02 17/38(45%) 4/40 (10%) 0.001 

Geno2/3 10/15(67%) 8/19 (42%) ns 10/15(67%) 2/19 (11%) 0.001 

Geno non-2/3 11/23(48%) 3/21 (14%) 0.02 7/23 (30%) 2/21 (10%) ns 

When considering only the 68 evaluable patients, we observed a SVR in 17 patients (52%), a 
VR after ET in 4 patients (12%) and a VNR in 12 patients (36%) of the 33 patients receiving 
IFN/Riba therapy. Of the 35 patients receiving IFN/Placebo treatment 4 patients (11%) 
achieved a SVR, 7 patients (20%) had a VR and 24 (69%) had a VNR. The virological 
responses at various time points during therapy of these 68 patients are depicted in Table 4. 
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Table 4 Virological responses at various time points during therapy, at the end of 
therapy and at the end of follow-up for 68 patients who completed therapy. 
HCV-RNA was tested with quant-PCR or qual-PCR and TMA (see 
techniques). 

HCV-RNA negative 
N (%) 

week 2 week 4 week 8 week 24 (ET) week 52 (EFU) 
Treatment quant- quant- qual-

PCR PCR PCR 
TMA 

qual-
PCR 

TMA 
qual-
PCR 

TMA 

IFN/Riba 
n=33 11(33%) 20(61%) 22 (67%) 20 (61%) 21(64%) 21(64%) 17(52%) 17(52%) 

IFN/Placebo 
n=35 9(26%) 16(46%) 15(43%) 13(37%) 13(37%) 11(31%) 4(11%) 4(11%) 

Histological response 
In patients with a SVR, the mean Metavir activity score, the mean HAI score and the mean 
Knodell score of the post treatment biopsies showed a significant improvement when 
compared with the pre-treatment biopsies (Table 5). In the VNR and VR patients no 
significant difference was seen when comparing post- and pre-treatment biopsies. 

Table 5 Histological changes in 29 patients with a paired biopsy after IFN/Riba or 
IFN/Placebo therapy according to their virological response 

Histological 
characteristics 
Metavir activity* 
Metavir fibrosis* 
HAI score* 
Knodell score* 
Steatosis* 
Iron* 

SVR 

PreTx 
1.3 
2.0 
5.2 
7.0 
1.8 
0.5 

patients n= 

Post Tx 
0.5 
1.9 
2.5 
4.2 
1.2 
0.7 

= 11 

P 
0.003 

ns 
< 0.001 
< 0.001 

ns 
ns 

VNR and VR 

PreTx 
1.3 
2.3 
5.3 
7.5 
2.0 
0.3 

patients n= 

Post Tx 
1.0 
2.3 
4.8 
7.1 
1.8 
0.1 

18 

P 
ns 
ns 
ns 
ns 
ns 
ns 

Baseline characteristics associated with response 
Univariate analysis of the 68 evaluable patients showed a significant association with SVR of 
the following parameters: IFN/Riba therapy (p=0.001), age < 40 years (p=0.02), ALAT levels 
> 1.5 ULN (75 U/L) (p=0.009) and HCV-RNA load < log 5 IU/mL at baseline (p=0.03) 
Multivariate logistic regression analysis including all baseline parameters which were 
significantly associated with SVR, showed that IFN/Riba combination therapy (p=0.001), age 
< 40 years (p=0.01) and ALAT levels > 1.5 ULN (p=0.01) were independent predictors for 
SVR. The significance of HCV-RNA load < log 5 IU/mL at baseline disappeared. 
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Seventy one percent (12/17) of the patients aged < 40 years and 68% (13/19) patients with 
ALAT levels > 1.5 ULN achieved a SVR after IFN/Riba therapy when analysed in the ITT. 
A NPV for SVR of 100% (Sens 1 Spec 0.30 PPV 0.39) was found for patients aged > 40 
years, independent of their baseline ALAT levels with IFN monotherapy. A NPV of 96% 
(Sens 0.95 Spec 0.49 PPV 0.47) was found for patients with ALAT levels < 1.5 ULN, aged > 
40 years with IFN/Riba combination therapy and for patients with ALAT levels < 1.5 ULN, 
aged < 40 years with IFN monotherapy. A NPV of 91% (Sens 0.81 Spec 0.85 PPV 0.71) was 
found for patients with ALAT levels > 1.5 ULN, aged < 40 years with IFN mono therapy 
(Table 6). 
Forty five of the 54 patients with a pre-treatment liver biopsy completed therapy. None of the 
histological baseline characteristics mentioned in Table 2 was in univariate analysis 
significantly associated with SVR in those 45 patients. When restricting to IFN/Riba, or 
IFN/Placebo therapy also no association between histological baseline characteristics and 
SVR was observed. 

Viral kinetics 
In figure 1 the mean viral load decrease during the first 8 weeks of therapy is depicted for 
patients receiving IFN/Riba or IFN/Placebo. Between the 2 treatment groups no significant 
difference was observed in mean viral load decline during this treatment period 
In figure 2 the mean viral load decline, according to virological response (SVR, VR and 
VNR) but irrespective treatment, is depicted at week 2, week 4 and week 8 of treatment. VNR 
patients showed a significantly less decrease in viral load when compared with SVR and VR 
patients. 

Figure 1 Mean log decrease in viral load at week 2, 4 and 8 of therapy in 68 evaluable 
patients according to the 2 treatment schedules. 
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Figure 2 Mean log decrease in viral load at week 2, 4 and 8 of treatment in 68 evaluable 
patients according to virological response. 
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Viral kinetics associated with response 
In univariate analysis of the 68 evaluable patients, significant predictors for SVR were delta 
load > log 1 IU/mL at week 2, delta load > log 2 IU/mL at week 4 and delta load > 3 log 
IU/mL at week 8 (pO.001, p=0.03 and p< 0.001 respectively). 
After performing a multivariate logistic regression analysis including the 3 significant kinetic 
parameters, delta load > log 1 IU/mL at week 2 was the only independent predictor for SVR, 
Odds ratio 22.2 (CI 1.5-327.7). 
None of the patients with a positive TMA test at week 8 of therapy achieved a SVR. A NPV 
of 100% was therefore observed for SVR by TMA being positive at week 8 (Sens 1.0, Spec 
0.73 PPV 0.64). 

Baseline characteristics in combination with viral kinetics associated with response 
Multivariate logistic regression analysis including all independent baseline predictors for SVR 
(IFN/Riba combination therapy, age < 40 years and ALAT levels > 1.5 ULN) and the only 
significant kinetic parameter for SVR during therapy (delta load > log 1 RJ/mL at week 2) 
showed that only IFN/Riba combination therapy and delta load > log 1 IU/mL at week 2 
remained independent factors for SVR. A NPV of 100% (Sens 1 Spec 0.40 PPV 0.41) was 
found for patients on IFN monotherapy without delta load > log 1 IU/mL at week 2, a NPV of 
97% (Sens 0.94 Spec 0.67 PPV 0.55 ) was found for patients on IFN/Riba combination 
therapy without delta load > log 1 IU/mL at week 2. Due to one SVR patient who started 
treatment with a viral load of < 500 IU/mL, a 100% NPV was not achieved (Table 6). 
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Table 6 Highest percentage NPV found for SVR. Calculated from independent 
predictors for SVR from baseline characteristics and from the combination of 
baseline characteristics and kinetic parameters during therapy. 

Baseline 
characteristics 

NPV for SVR 

Combination 
baseline 
characteristics 
and viral kinetics 

NPV for SVR 

IFN mono IFN mono 
Age>40yrs 100% delta load 
ALAT (Sens 1 Spec 0.30 PPV 0.39) < log 1 IU/mL 
<1.5ULN at week 2 

100% 
(Sens 1 Spec 0.40 PPV 0.41) 

IFN mono 
Age > 40 yrs 
ALAT 
> 1.5 ULN 

IFN mono 
Age < 40 yrs 
ALAT 
< 1.5 ULN 

IFN mono 
Age < 40 yrs 
ALAT 
> 1.5 ULN 

IFN/Riba 
Age > 40 yrs 
ALAT 
< 1.5 ULN 

IFN/Riba 
100% delta load 
(Sens 1 Spec 0.30 PPV 0.39) < log 1 IU/mL 

at week 2 

96% 
(Sens 0.95 Spec 0.51 PPV 
0.47) 

91% 
(Sens 0.81 Spec 0.85 PPV 
0.71) 

96% 
(Sens 0.95 Spec 0.51 PPV 
0.47) 

97% 
(Sens 0.94 Spec 0.67 PPV 0.55) 

Discussion 

The achieved SVR of 45% after IFN/Riba combination treatment in this study is comparable 
with the outcome of several large clinical trials. Values of 31%, 35% and 36% SVR were 
published in the late nineteen's of the past century after 24 weeks of IFN 3 MU tiw in 
combination with Riba (5-7). After 24 weeks IFN 3 MU tiw monotherapy, SVR rates of 6-
18% were found, which are also comparable with our 10% SVR rate after IFN/Placebo 
treatment (5;7). 
Treatment with IFN/Riba was the strongest predictor of SVR in our study. From all baseline 
characteristics mentioned, only age < 40 years and ALAT levels > 1.5 ULN had an 
independent additive effect on achieving SVR in multivariate logistic regression analysis. 
Young age and elevated ALAT levels were also important baseline predictors of SVR in the 
retrospective analysis of 260 chronic HCV patients treated with different doses of IFN or Peg 
IFN in combination with Riba for 6 or 12 months (8). In addition to the strong prediction of 
the combination treatment regimen, genotype in our study had no independent effect on 
achieving SVR. 
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This is in contrast with the predictive value of genotype in the study of Mangia et al. where 
chronic HCV patients were treated with 5 MU IFN tiw with or without Riba for 12 months 
(9). From baseline characteristics only, we were able to establish a 100 % NPV for SVR. Our 
study showed that offering IFN monotherapy for 6 months to a patient older than 40 years of 
age was of no use, independent of the baseline ALAT level was higher or lower than 1.5 
ULN. From all kinetic parameters during treatment the only independent predictor of SVR 
was delta load > log 1 RJ/mL at week 2 of therapy. All patients with a load decline of less 
than 1 log IU/mL after 2 weeks of therapy finally became VNR patients. When combining all 
independent baseline predictors for SVR and delta load > log 1 IU/mL at week 2, IFN/Riba 
combination therapy and delta load > log 1 RJ/mL at week 2 remained independent factors in 
predicting a successful outcome of therapy. However, all patients, whether treated with IFN 
monotherapy or IFN/Riba combination therapy, without a viral load decline of 1 log IU/mL 
during 2 weeks of therapy became VNR patients. Furthermore a 100% NPV for SVR was 
observed at week 8 of treatment with either IFN/Riba or IFN monotherapy. All patients with a 
positive TMA test at week 8 became VNR patients. Stopping rules for IFN based treatment 
schedules for chronic HCV patients are known since 1999 when Poynard et al. published their 
treatment "a la carte" (1). Patients with a positive HCV-RNA test at week 24 could 
prematurely stop treatment with standard IFN in combination with Riba. Later, stopping rules 
could be considered at week 12 of treatment with pegylated IFN and Riba due to viral kinetic 
studies (2;3;10). Viral load changes earlier during therapy and their relation with treatment 
outcome was performed in a study were chronic HCV patients were treated with 3MU tiw 
IFN/Riba combination for 12 months. The investigators found a 100% NPV for delta load 
HCV-RNA > 1 log IU/mL at week 4, delta load >2 log IU/mL at week 8 and delta load > 3 
log IU/mL at week 12 of therapy (10; 11). From the results of our study we come to the 
following conclusion. Every chronic HCV patient, regardless baseline characteristics can be 
offered standard IFN in combination with Riba for 6 months. When after 2 weeks of therapy 
patients had not achieved a viral load decline of > log 1 IU/mL, treatment could be 
discontinued. When quantitative HCV-RNA measurements are not possible due to logistic or 
financial reasons, week 8 of treatment offers another opportunity to discontinue treatment. A 
positive qualitative TMA test at that point of therapy has also a NPV of 100% for SVR. 
Offering IFN monotherapy to na'ive chronic HCV patients older than 40 years is useless. 
Younger patients should stop IFN monotherapy when after 2 weeks a viral load decline of > 
log 1 IU/mL is not achieved. This strategy offers nai've chronic HCV patients the opportunity 
to establish very early during therapy their chances for an eventual successful response or no 
response at all. Whether this very early stopping rule can be implemented in treatment 
protocols with pegylated IFN/Riba combination therapy remains to be seen. 
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