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Abstract

AIM: To assess systematically the spectrum and extent
of depressive symptoms comparing patient groups
receiving peginterferon or conventional interferon.

METHODS: Ninety-eight patients with chronic hepatitis
C and interferon-based therapy (+ribavirin) were
consecutively enrolled in a longitudinal study. Patients were
treated with conventional interferon alfa-2b (48/98
patients; 5 MIU interferon alfa-2b thrice weekly) or
peginterferon alfa-2b (50/98 patients; 80-150 g
peginterferon alfa-2b) in combination with weight-adapted
ribavirin (800-1 200 mg/d). Repeated psychometric testing
was performed before, three times during and once after
antiviral therapy: Depression was evaluated by the Hospital
Anxiety and Depression Scale (HADS), anger/hostility by
the Symptom Checklist-90 Items Revised (SCL-90-R).

RESULTS: Therapy with pegylated interferon alfa-2b
produces comparable scores for depression (ANOVA:
P = 0.875) as compared to conventional interferon.
Maximums of depression scores were even higher and
cases of clinically relevant depression were frequent during
therapy with peginterferon. Scores for anger/hostility
were comparable for both therapy subgroups.

CONCLUSION: Our findings suggest that the extent and
frequency of depressive symptoms in total are not
reduced by peginterferon. Monitoring and management
of neuropsychiatric toxicity especially depression have to
be considered as much as in antiviral therapy with
unmodified interferon.

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

Chronic hepatitis C is one of the most frequent chronic
infectious diseases worldwide with a global prevalence of
1-2%[1]. It has been estimated that approximately 170 million
people are infected with hepatitis C virus (HCV)[2-5]. Chronic
disease occurs in approximately 85% of patients following
HCV infection. Of these patients, up to 20% develop liver
cirrhosis[1,4-6]. The goal of antiviral treatment in chronic
hepatitis C is sustained virological response, which is achieved
at present (combination therapy with peginterferon and
ribavirin) in more than 50% of patients[7,8]. However, medical
treatment for hepatitis C is still unsatisfactory because it is
expensive and often poorly tolerated. An additional problem
is the high prevalence of relevant depression and anxiety[9]

found even in untreated patients with chronic hepatitis C.
These symptoms may be aggravated to a serious degree by
interferon alfa therapy[10-14].

Peginterferon was announced and introduced to be at
least equally or even better tolerable than conventional
interferon alfa[7,8,15-18]. Recent studies confirm this superiority
of  the pegylated drug over unmodified interferon alfa at
least concerning quality of life[17,19].

However, improved tolerability of peginterferon has not
yet been shown in studies focusing specifically on frequency
and extent of neuropsychiatric symptoms as depression or
hostility. On the other hand, previous studies have demonstrated
that exactly these variables are relevant for potential cases
of  premature termination of  antiviral therapy[11,20].

Therefore, we systematically investigated psychiatric
symptoms in HCV-infected patients before, during, and after
therapy with pegylated interferon alfa or conventional
interferon alfa.

The main focus of the present study was to assess - in a
longitudinal design - incidence, spectrum, and extent of
psychiatric symptoms associated with interferon alfa therapy
in patient subgroups treated with conventional or pegylated
interferon alfa.



MATERIALS AND METHODS
Patients
The participants were 109 consecutive patients in whom
chronic hepatitis C was diagnosed at our institution or who
were referred for interferon alfa therapy of known chronic
hepatitis C. Eleven patients could not be included in the
final evaluation and statistical analysis (dropouts): 6 patients
receiving conventional interferon alfa (withdrawal of consent
to study participation 3, insufficient compliance due to
subjective intolerability 3) and 5 dropouts in the peginterferon
group (withdrawal of consent to study participation 2;
insufficient compliance due to subjective intolerability 1,
coronary heart disease 1, epileptic seizure 1). All these
patients had either prohibited the use of their data by
withdrawal of their participation, or had not reached t3 as
the first important evaluation time point. So, 98 of 109
recruited patients could finally be evaluated.

At the Medizinische Poliklinik (Clinic for Internal
Medicine, Outpatient Department) of Würzburg University,
a multispecialty group of physicians (specialists of
gastroenterology/hepatology and psychosomatic medicine)
cares for patients from a wide geographic radius on an
outpatient and inpatient basis. The first set of patients were
recruited in August 1998, and the latest data included in the
present analysis were obtained in May 2003. Patients with
documented antibody to HCV and serologic confirmation
of  active hepatitis C (HCV-RNA: sensitive assay based on
reverse-transcription polymerase chain reaction [Cobas-
Amplicor HCV Monitor®; Roche Diagnostics, Basel,
Switzerland]) were included.

Patients were excluded from the study if they were
aged under 18 years or over 65 or had co-infections such
as with hepatitis B virus or human immunodeficiency virus,
severe internal diseases (e.g., cancer, ischemic heart disease,
autoimmune disease), major depressive disorder (according
to DSM-IV criteria), psychosis, active intravenous drug use
or alcohol abuse, obvious intellectual impairment, or
insufficient knowledge of  the German language. A history
of a depressive episode in the past (at least 12 mo ago) was
not an exclusion criterion.

Study design
This prospective, nonrandomized, and longitudinal study
included 2 consecutive treatment groups (unmodified (n = 48)
and pegylated (n = 50) interferon). Subjects eligible for the
study were patients in whom therapy with interferon alfa
was indicated and who gave written consent to receive this
therapy and participate in the study before enrollment. The
Ethics Committee for Medical Research of Würzburg
University in accordance with the Declaration of Helsinki
approved the study.

According to the changing recommendations in Germany
during the study period, patients were treated with interferon
alfa-2b (5 MIU thics weekly) and ribavirin (recruitment
between August 1998 and August 2000; 48/98; 45.7%), or
with peginterferon alfa-2b (80-150 g weekly; approximately
1.5 g/kg) and ribavirin (recruitment between September
2000 and November 2002; 50/98 patients; 54.3 %). In the
case of virological response, the respective therapy was given
for a total of 12 mo (genotypes 1, 4) or 6 mo (genotypes 2,

3). All patients received oral ribavirin in a dose according to
their body weight (daily dose: 800 mg for <65 kg; 1 000 mg
for 65-85 kg; 1 200 mg for >85 kg). If the blood hemoglobin
concentration fell below 10 g%, the daily ribavirin dose was
reduced by 200-400 mg.

Before study entry, all eligible patients participated in a
manualized structured interview (German version of  the
Anxiety Disorders Interview Schedule-Revised[21]) conducted
face-to-face by a psychologist to exclude severe psychiatric
illness according to DSM-IV[22] classification (psychotic
disorders, major depressive disorder and anxiety disorders) and
to explain the nature and aim of the study. Sociodemographic
factors recorded included gender and age. Data on the
course of the disease and mode of infection were obtained
as well.

In all patients, psychometric scores were obtained before
therapy (t1) and after 4 wk (t2), 3 to 4 mo (t3), and 6 to 8 mo
of interferon alfa medication (t4), as well as 4 wk (t5) after
termination of  therapy.

Psychometric instruments
Hospital anxiety and depression scale  Depression was
assessed with the well-validated Hospital Anxiety and
Depression Scale (HADS, German version, as published
by Herrmann[23]). HADS is a 14-item questionnaire with
the dimensions anxiety and depression. All items exclusively
refer to the emotional state and do not reflect somatic
symptoms. The cut-off value for clinically relevant depressive
symptoms was set to ≥9[23].
Symptom checklist-90 revised  Anger/hostility was
assessed by the Symptom Checklist-90 Revised (SCL-90-R,
German version, as published by Franke[24]). The SCL-90-R
is a brief, multidimensional self-report inventory designed
to screen for a broad range of psychological problems and
symptoms of  psychopathology. We focused exclusively on
the evaluation of one questionnaire subscale (subscale 6,
“anger/hostility”). In accordance with the manual, the cut-
off value for highly affected patients was set to ≥8[24].

Clinical, laboratory, and histological data
Blood samples were obtained during the patients’ medical
visits at time points t1-t5 to evaluate the following parameters:
blood count, transaminases and HCV-RNA. Genotype
identification, anti-HCV antibodies testing and liver biopsy
(staging and grading: inflammation, fibrosis, cirrhosis) were
performed once before interferon alfa therapy. However,
a liver biopsy conducted immediately before study entry
was not a mandatory inclusion criterion. The mode of
infection was documented.

Statistical analysis
Data were registered and analyzed using the Statistical
Package for Social Sciences (SPSS for Windows, German
version 10.0.7)[25]. All tests of significance were 2-tailed. P
values of <0.05 were considered statistically significant.
Because of the explorative character of the study, we did
not consider alpha adjustment in multiple comparisons.

Descriptive analysis
Data describing quantitative measures are expressed as
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median or mean±SD or SE of the mean. Qualitative
variables are presented as counts and percentages.

Tests of  significance: Comparison of  variables representing
categorical data was performed using the 2 statistic. Mean
differences of continuous variables between patients
subgroups were examined either by t tests for independent
samples (comparison of 2 subgroups, e.g., unmodified
interferon vs peginterferon group) or analysis of variance
(ANOVA) if  more than 2 subgroups (factor categories) were
included. Group means of dependent samples (e.g., time
course of continuous variables before, during and after
interferon alfa therapy within the study sample) were
compared by means of  ANOVA (repeated-measures design,
GLM procedure[25]). Corresponding contrasts (e.g., t1 vs t3)
were tested using t-tests for dependent samples. Changes
of counts or percentages over time were evaluated by
Friedman’s (non-parametric) ANOVA.

Pearson’s correlation was used when appropriate
(assessment of associations between quantitative variables).

RESULTS

Demographic and biomedical data
The sociodemographic and biomedical characteristics of
the 98 patients receiving therapy with either conventional
or pegylated interferon alfa therapy are presented in Table 1.
The distributions of the variables age, gender, virus genotype
and grade of  liver damage are comparable to those observed
in other hepatitis C therapy studies.

Table 1  Patient characteristics

Characteristic       Total sample        Peginterferon       Interferon alfa-2b P
     n = 98                 + ribavirin                + ribavirin

   n = 50    n = 48

Age (yr)

  mean±SD  40.3±10.0 43.2±7.8  41.8±9.1               0.112

  Range    (18-65)   (23-63)   (18-65)

Sex, n (%)

  Women  46 (46.9)  26 (52.0)  20 (41.7)              0.306

  Men  52 (53.1)  24 (48.0)  28 (58.3)

Body Weight (kg)

  mean±SD  74.6±16.3 73.4±16.4  75.9±16.2             0.439

  Range    (47-132)   (48-115)   (47-132)

Acquisition Mode, n (%)

  Unknown  29 (29.6)  18 (36.0)  11 (22.9)              0.263

  IVDU  53 (54.1)  26 (52.0)  27 (56.3)

  Post Transfusion  16 (16.3)    6 (12.0)  10 (20.8)

Virus Genotype, n (%)

  Genotype 1  51 (52.0)  26 (52.0)  25 (52.1)              0.460

  Genotype 2  12 (12.3)    7 (14.0)    5 (10.4)

  Genotype 3  33 (33.7)  15 (30.0)  18 (37.5)

  Genotype 4    2 (2.0)    2 (4.0)     0 (0.0)

Liver Damage, 1 n (%)

  Hepatitis only  47 (50.0)  18 (38.3)  29 (61.8)              0.065

  Fibrosis  26 (27.7)  17 (36.2)     9 (19.1)

  Cirrhosis  21 (22.3)  12 (25.5)     9 (19.1)

Sustained Virological Response, n (%)

  Responder  52 (53.1)  28 (56.0) 24  (50.0)

  Nonresponder  46 (46.9)  22 (44.0)  24 (50.0)              0.552

1In 4 patients treated with conventional interferon alfa-2b, liver biopsy was

not performed.

Patients’ characteristics were similar in both therapy
subgroups with only one exception:

Patients receiving conventional interferon alfa showed
according to the liver biopsy results a higher rate of
“hepatitis only” diagnoses (61.8% vs 38.3%). However, this
difference was not statistically significant (P = 0.065).

Interferon dose reduction (due to weight loss or
intolerability) had to be performed in 7 cases (14.6%) in
the standard interferon group and also in 7 patients (14%)
receiving pegylated interferon alfa-2b.

Ribavirin dose reductions were performed in the case
of hemolysis with blood hemoglobin decline. This was
necessary in 10 patients (20.8%) in the standard interferon
subgroup and in 9 patients in the peginterferon subgroup
(18%).

Depression (HADS subscale)
As expected and shown in Figure 1, HADS depression scores
increased significantly in the total sample and returned to
baseline level after termination of  antiviral therapy (ANOVA
main effect time: P<0.001).

The reduced sample size (Figure 1) during antiviral
therapy can be explained as follows: T4 evaluation was not
possible in 7 patients due to virological nonresponse (n = 2),
major depressive episodes (n = 3), or nonpsychiatric
intolerability (n = 2).

When comparing patient subgroups according to the
respective therapy modes (pegylated vs conventional
interferon), neither main effect medication (P = 0.875) nor
interaction effect (time × medication; P = 0.494) turned
out to be statistically significant for HADS depression
scores. Figure 1 shows that in our study, patients receiving
pegylated interferon alfa showed more slowly increasing
HADS depression scores with a maximum at t3 and
slightly exceeding the mean scores of the remainder
subgroup after t2. However, this observation was not
statistically significant. Therefore, in our study, time
courses of depressive symptoms according to HADS
scores were not significantly altered by the respective
therapy mode.

Percentages of study patients with (HADS) depression
scores above the cut-off value (≥9) are displayed in
Figure 2. As expected, there was a considerable increase
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Figure 1  Depression scores on the Hospital Anxiety and Depression
Scale (HADS) during interferon therapy (total results and stratification
for therapy subgroups; mean±SE of the mean).



of cases of relevant depression during antiviral therapy
in the total sample.

Figure 2  Cases of clinically relevant scores for depression accord-
ing to HADS (stratified for therapy subgroups).

In addition, the stratified presentation of the results for
both therapy subgroups reveals that in patients receiving
peginterferon alfa, there were slightly more cases of clinically
relevant depression during therapy at time point t3 (40% vs
33.3%). However, the observed between-groups difference
was not statistically significant (t3: P = 0.494).

Anger/hostility (SCL-90-R subscale)
Evaluation of another potential interferon-induced adverse
event hostility is displayed in Figure 3. The respective SCL-
90-R subscale significantly increased during cytokine therapy
within the total study population (P<0.001). Stratification
for therapy subgroups did not reveal any marked differences
with respect to the extent or qualitative time course of anger/
hostility scores.

Figure 3  Scores for anger/hostility on the Symptom Checklist-90
Items Revised (SCL-90-R) during interferon therapy (total results
and stratification for therapy subgroups; mean±SE of the mean).

Rates of clinically relevant anger/hostility scores were
not significantly different when comparing subgroups
according to the respective therapy mode (data not shown).

DISCUSSION

Data from previously published studies suggest that - besides

a significantly improved sustained virological response[7,8]

- tolerability of  therapy with pegylated interferon alfa may
be improved as compared to medication with unmodified
interferon alfa, regarding measures of health related quality
of life. In a controlled study[19] comparing peginterferon
alfa-2a with conventional interferon alfa-2a, the authors
found less fatigue during treatment with pegylated interferon.
Only during the initial phase of the study (2 and 12 wk),
patients on pegylated interferon showed better scores in
seven of the eight domains and both summary scores of
the SF-36 quality of life questionnaire.

In another study in a sub-sample of 348 patients, Siebert
et al[17] compared the cost-effectiveness of peginterferon
alfa-2b plus ribavirin and interferon alfa-2b plus ribavirin
for the initial treatment of patients with chronic hepatitis
C. While their main focus was not on health-related quality
of life, the authors conclude that according to their findings,
the combination of peginterferon alfa-2b plus ribavirin
would improve the quality of life, and be cost-effective for
the initial treatment of chronic hepatitis C.

However, systematic and prospective data with the main
focus on quality and extent of neuropsychiatric symptoms
(depression, anger/hostility) comparing unmodified and
pegylated interferon alfa have not been published so far.
There have been only a few studies on (neuro-) psychiatric
side effects in either conventional or pegylated interferon
alfa[12-14,16,26-29].

Therefore, we performed the present study in a
longitudinal design, focusing on the most relevant psychiatric
side effects, including the two consecutive patient subgroups
receiving unmodified and pegylated interferon alfa
respectively. We followed a study design fulfilling the
following criteria: evaluation and comparison of psychiatric
symptoms as the main focus, sufficient sample size, and
use of well-validated and applicable psychometric instruments.
To ensure homogeneity concerning data acquisition and
patient care, the study was performed in a single center.
Since at the time when patient recruitment started, only
conventional interferon was available, the study was
performed in a nonrandomized design with sequential
inclusion of the 2 treatment groups. Patient care was
comparable for both groups, and was provided by the same
staff over the whole study period. Therefore, an influence
of factors other than the different therapies on the patients’
mental state is unlikely.

An additional control group was not considered
necessary: Firstly, it would not have been possible for ethical
reasons to include a group of untreated hepatitis C patients
in whom interferon therapy is clearly indicated. Moreover,
although the presence of hepatitis C infection itself might
account to some extent for the depression scores observed,
this would not affect the message of our study, since we
did not focus on absolute values.

Finally, in a previous study[12] we included a “reference
group” (untreated hepatitis C patients in whom antiviral
therapy was not indicated). It was shown that the values for
the psychometric variables remained stable over time in
these patients.

Although an improved quality of life[17,19] during
peginterferon treatment certainly represents a major advantage
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over former therapy modes, the present study has become
necessary because incidence and severity of interferon-
induced psychiatric symptoms are significantly associated
with premature discontinuation of antiviral therapy and cannot
be easily derived from measures of quality of life[13,14,30].

According to our data, frequency and extent of
interferon-induced neuropsychiatric adverse events are not
significantly reduced when applying the pegylated form of
the drug. In contrast to measures of health-related quality
of life in other works[17,19], mainly depression and anger/
hostility are similar in the subgroups with conventional or
pegylated interferon alfa. This is in concordance with
findings in studies with efficacy (sustained virological
response) as main issue[8,15].

As interferon-associated side effects are dose-dependent,
the higher dose applied in our study (5 MIU thrice weekly)
may have influenced the results. It cannot be excluded that
patients receiving standard interferon alfa-2b at the dose
used in most licensing studies (3×3 MIU weekly) would
show even lower scores of depression or anger/hostility as
compared to patients receiving pegylated interferon alfa.
However, a more favorable outcome with the lower
interferon dose would not affect our main issue that the
spectrum of psychiatric side effects caused by peginterferon
is not superior to the one caused by conventional interferon.

However, in our study sample, depression scores
increased more slowly and reached a higher maximum in
patients receiving peginterferon as compared to the subgroup
with conventional interferon alfa, but this difference was
not statistically significant.

We are aware of  the fact that these results cannot prove
that depressive symptoms are identical for both therapy
modes. Nevertheless, our sample size (n = 98) was large
enough to detect clinically relevant effect sizes regarding
between-group differences of depression scores. A clinically
relevant difference of at least 2 points on HADS depression
scale (effect size of 0.5) would have been detected with
statistical significance within our study design and sample size.

(Largest between-group difference in depression scores:
0.75 at t2, representing a very small effect size (about 0.17).
This difference is clinically insignificant in order to detect
such small between-group differences, the total sample size
would have to exceed 850 patients).

As a consequence, application only once weekly and
more constant interferon alfa serum levels (as a result of
pegylation of  interferon alfa) do not automatically lead to a
marked improvement of drug tolerability especially in the
field of neuropsychiatric toxicity.

This partly contradicts the results of Rasenack et al[19]

and several other studies, claiming a tolerability of peginterferon
medication, which is at least as good as or even better than
the conventional interferon alfa. However, it has to be added
that the higher (cumulative) weekly dose of  pegylated
interferon (80 mg once weekly vs 5 MIU tiw when standard
interferon is used) does not lead to significantly impaired
tolerability of  the pegylated formulation either. (It cannot
be excluded that when comparing equivalent weekly doses
of both types of interferon, the tolerability might be
improved in/favorable for peginterferon).

To summarize, according to our results, psychiatric

symptoms are still very common during current antiviral
therapy in patients with chronic hepatitis C. Tolerability is
not significantly changed when using pegylated instead of
unmodified interferon alfa when regarding specific psychiatric
symptoms such as depression and anger/hostility. Time
courses of scores for depression and anger/hostility as well
as rates of clinical relevant scores were in a similar range
when both therapy subgroups were analyzed and compared.
Regarding the high extent and frequency of e.g., depressive
symptoms, we suggest that the consideration, monitoring,
and management of neuropsychiatric side effects continue
to merit the same attention and care in patients receiving
peginterferon as already pointed out[12,13] for former
interferon-based therapy modes.
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