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Abstract
Objective: Evaluate the incidence of mental disorders using pegylated interferon

plus ribavirin retreatment in nonresponder hepatitis C virus-infected patients.

Method: The Mini-International Neuropsychiatric Interview (MINI) was used

to evaluate 30 hepatitis C virus-infected interferon-nonresponder patients at

baseline and following 4, 12 and 24 weeks of pegylated interferon retreatment.

Results: During the pegylated interferon/ribavirin retreatment, 5(16.6%) patients

developed psychiatric side effects: 3(10%) were diagnosed with major depressive

disorder, 1(3.3%) had a brief psychotic disorder and 1(3.3%) presented with panic

attacks. Conclusion: This is the first prospective study evaluating the incidence of

neuropsychiatric side effects during interferon retreatment of hepatitis C virus-

infected patients, suggesting that the risk of acquiring serious psychiatric symp-

toms during retreatment with interferon-a (IFN-a) may not be higher than during

the first antiviral therapy. This finding challenges the hypothesis that during a

second treatment with IFN-a, patients with hepatitis C may be at greater risk for

neuropsychiatric side effects than naı̈ve patients.

Interferon-a (IFN-a) has been used in combination
with ribavirin (RBV) in the treatment of patients with
hepatitis C virus (HCV), resulting in sustained virolo-
gical response (SVR), in about 50% of patients (1–5).
However, among patients with HCV genotype 1 infec-
tion treated for 48 weeks, the rate of SVR is lower than
30% (6). A new preparation of pegylated IFN-a (PEG
IFN), both a-2a and a-2b have an extended half-life
and appear to increase rates of sustained viral re-
sponse, while offering the convenience of once-a-week
dosing (1). The adverse events reported with the use of
the two drugs were similar, because these are structu-
rally similar products (7).

Retreatment with IFN-a is often necessary to obtain
the necessary viral eradication. Despite its therapeutic
benefit, many studies report that repeated administra-
tion of IFN-a in patients with chronic active hepatitis
may induce neuropsychiatric side effects, especially
symptoms of major depression (8). In selected cases,
treatment might be reduced or interrupted, directly
affecting the outcome, because adherence to IFN-a
therapy is essential to achieving a SVR. Thus, a
decrease in side effects during therapy with IFN-a

should lead to a higher compliance rate among
patients and have the best antiviral efficacy (9).

Several risk factors are thought to increase the
probability of emergent psychiatric comorbidity dur-
ing IFN-a treatment, such as previous history of
psychiatric illness, history of substance abuse, family
history of psychiatric illness and history of suicidal
ideation. Although these factors are not well vali-
dated, they have been used as exclusion criteria in
several large HCV clinical trials (10). Several studies
demonstrated that gender is not a risk factor for
developing depressive symptoms during IFN therapy
(11–14); however, not all studies corroborate this
finding (15). Only one study indicated advanced age
as a risk factor for major depression (14). RBV has
also been reported to be associated with increased
depression. Therefore, RBV and IFN might be inde-
pendently associated with the occurrence of depres-
sive symptoms in the treatment of HCV-infected
patients (13, 16, 17).

There is reason to believe that IFN-a retreatment
represents an additional risk factor to the occurrence
of depression. There is evidence that administration of
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this cytokine activates corticotrophin-releasing factor
(CRF) production (18) and increases the cerebrospinal
fluid concentration of CRF, which are common find-
ings among depressive patients (19). In addition, there
is experimental evidence suggesting that a second
exposure to a stressful stimulus can sensitize the
hypothalamic–pituitary–adrenal (HPA) axis and pro-
duce an exacerbated glucocorticoid response (20).
Therefore, it is reasonable to hypothesize that a second
IFN-a exposure could increase the rate of depression
among HCV-infected patients. IFN-a antiviral retreat-
ment has already been suggested as a potential risk
factor to depression in this population (21). However,
we could not find in any study the literature evaluating
psychiatric side effects during IFN retreatment in
HCV-infected individuals.

Therefore, we have designed the first study to
prospectively evaluate the incidence of mental disor-
ders during PEG IFN/RBV retreatment in HCV-in-
fected patients nonresponders to the first antiviral
treatment.

Methods

Subjects

Hepatitis C virus-infected patients who did not re-
spond to previous antiviral treatment for at least 24
weeks with conventional IFN-a 3–6 million units three
times weekly in combination with 900–1200 mg/day of
RBV were recruited from the northeastern region of
Brazil. Thirty patients volunteered to participate and
completed psychiatric evaluations before and during

therapy. Follow-up of the subjects was conducted at a
local academic medical centre (Gastro-Hepatology
Unit, Federal University of Bahia School of Medicine).
Twenty-four patients received PEG IFN-a-2b (1.5 mg/
kg/week) plus RBV (1.200 mg/day) and six received
PEG IFN-a-2a (180mg/week) plus RBV (1.200 mg/
day). The diagnoses were based on marker positivity
(HCV RNA-PCR) and liver biopsy. All patients had
compensated liver disease but elevated serum alanine
aminotransferase levels. Exclusion criteria were preg-
nancy, history of depression (including depression
during the previous IFN/RBV treatment), other cur-
rent and past mental disorders, autoimmune disorder
or any cause for liver disease other than HCV. Subjects
with a history of substance abuse were required to be
abstinent for at least 6 months before study entry.
Patients who maintained positivity (HCV RNA-PCR)
after 12 weeks of retreatment were excluded from the
study.

Procedures

Patients were evaluated at baseline and following 4, 12
and 24 weeks of PEG IFN retreatment with the Mini-
International Neuropsychiatric Interview (MINI); a
short, structured diagnostic psychiatric interview for
Diagnostic and Statistical Manual of Mental Disor-
ders, fourth Edition (DSM-IV) disorders, validated to
Portuguese, was used to exclude previous and present
mental disorders (22).

Antidepressant administration was dictated by clin-
ical judgment. This study was approved by the Medical
Review Ethics Committee of the Federal University of

Table 1. Baseline characteristics of 30 study patients

Characteristics

Age at beginning of IFN therapy (years; mean� SD) 49.02� 7.69
Gender

Male, N (%) 25 (83.3)
Female, N (%) 5 (16.7)

Weight (kg� SD) 76.12� 11.6
Genotype

1, N (%) 22 (73.3)
3, N (%) 8 (26.7)

PEG IFN-a-2a, N (%) 6 (20)
PEG IFN-a-2b, N (%) 24 (80)
Cirrhotic (%) 15 (50)
Risk factor for HCV

Unknown (%) 13 (43.3)
IVDU (%) 3 (10)
Transfusion (%) 8 (26.7)
Contaminated instruments (%) 5 (16.7)
Tattoo (%) 1 (3.3)

HCV, hepatitis C virus; IVDU, intravenous drug use; PEG IFN, pegylated interferon-a.
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Bahia, Brazil. All subjects provided written informed
consent.

Data were registered and analysed using the Statis-
tical Package for Social Sciences (SPSS for Windows,
version 9.0; SPSS, Chicago, IL, USA). Because of the
explorative character of the study, sample size was not
calculated before the study. Data describing quantita-
tive measures are expressed as median or mean� SD
unless indicated otherwise. Qualitative variables are
presented as counts and percentages.

Results

Table 1 summarizes the baseline characteristics from
the 30 patients with HCV. Three patients (10%) had a
history of substance-abuse treatment for intravenous
(i.v.) drug use and one for alcohol dependence. Two
patients also had criteria for abuse of cannabis and
two for alcohol (one of these is the same former i.v.
drug user).

The number of patients who developed mental
disorders during the retreatment was five (16.6%).
One patient (3.3%) was diagnosed as having a brief
psychotic disorder, three patients (10%) were diag-
nosed as having major depression and one patient
(3.3%) presented with four panic attacks. No manic or
delirium episodes occurred during the retreatment
period (see Table 2).

The patient with psychosis first showed symptoms
at the beginning of the second month of retreatment.
Risperidone (2 mg/day) was prescribed and the first
signs of improvement appeared by the end of the first
week. The patient’s delusional symptoms significantly
improved by the end of the second week and total
recovery was obtained in a month. Patients who
presented with major depression experienced the first
symptoms between the 12th and 18th weeks. One
patient refused to take antidepressants and followed a
weekly programme of cognitive behavioural therapy
during treatment. The other two used mirtazapine
(30 mg/day), presenting remission of the depressive
symptoms within approximately 4 weeks, and stopped
using the antidepressant 2 weeks after the end of
retreatment. The patient who presented with panic
attacks was successfully treated with alprazolam (2 mg/

day), which was discontinued at the end of the
antiviral retreatment. As was used in the above-
described depressive patient, cognitive therapy has
also been tested as a treatment option in patients who
exacerbate panic attacks during IFN treatment (23).

The dose of IFN was not reduced in any of the cases
above.

Antiviral treatment was stopped in one patient due
to neutropenia in the 12th week. Seven other patients
discontinued retreatment because they did not present
early virological response in the 12th week.

Discussion

To our knowledge, this is the first study evaluating the
incidence of mental disorders in HCV-infected non-
responder patients undergoing PEG IFN retreatment.
We found a low incidence of psychiatric side effects:
five patients (16.6%), including three (10%) cases of
DSM-IV-defined major depressive disorder. Several
authors have previously reported a high incidence of
depression, between 20% and 44%, during IFN ther-
apy (11, 14, 17, 21, 24). Nevertheless, the present
retreatment study is consistent with the rates of 5%,
10% and 12% obtained in three first-treatment studies
of patients with chronic viral hepatitis who were
assessed prospectively using validated psychiatric
scales (25–27). There may be several reasons to explain
the low rates of drug-induced psychiatric disorders in
our sample. The low frequency of history of i.v. drug
use among our sample is consistent with a prior report
regarding the route of infection in Brazil, where the
use of a vitamin complex injection is common (28).
The use of i.v. drugs is the most common route of
hepatitis transmission in the USA and the incidence of
depression is remarkably high among this population
with hepatitis C (29, 30). The exclusion of patients
with current and previous mental diagnosis, including
the first antiviral treatment period, might have se-
lected a sample with a lower risk for depression during
IFN-a treatment (8, 12, 21, 31–33). Other studies
indicated that only patients with high baseline scores
of depression had more intense depressive symptoms
during the use of IFN-a (17, 26, 34). Taken together,
our low incidence of major depressive disorder may be

Table 2. Psychiatric diagnosis during pegylated interferon-a therapy

Diagnosis n % Week of first symptoms Time to remission (weeks)

Major depressive disorder 3 10 12–18 4
Brief psychotic disorder 1 3,3 5 4
Panic attacks 1 3,3 4 1
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explained by the fact that we have excluded patients
with two important risk factors: i.v. drug users and
history of depression.

The causes of depressive mood changes and neuro-
psychiatric symptoms, such as psychomotor slowing,
anergia/fatigue, parkinsonism and dystonia during
IFN-a therapy, are still not well understood and are
probably multifactorial. The pathophysiological me-
chanisms of these symptoms may involve alterations
in basal ganglia circuitry and dopamine pathways (35,
36), neurochemical serotonergic pathways, HPA
changes and cytokine network activation (37).

The present study has some limitations, such as a
relatively small sample size, the lack of a control group
and the small number of i.v. drug users. Although this
study does not allow generalization to the i.v. drug
using population, it is the first prospective assessment
of psychiatric morbidity in IFN-a retreatment and
presents original information regarding the safety
profile of this treatment.

The results of this study suggest that the risk of
acquiring serious psychiatric symptoms during re-
treatment with IFN-a may not be higher than during
the first antiviral therapy. Further research is needed to
clarify the risk factors of IFN-associated neuropsychia-
tric symptoms.
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