
INTRODUCTION

Chronic hepatitis C is a disease that can develop into 
liver cirrhosis and hepatocellular carcinoma (HCC), 
so it is important to prevent its progression and achieve 
a complete cure [1-4]. Recently, the therapeutic effec-
tiveness of interferon treatment, which is the only 
treatment that can completely cure chronic hepatitis 
C, has been shown to increase when used in combina-

tion with ribavirin [5-8]. As interferon treatment has 
also been proven to reduce the risk of HCC [9-11], 
interferon treatment has been actively administered 
for chronic hepatitis C. However, interferon treatment 
has various adverse events that may prevent comple-
tion of the full treatment regimen. These include psy-
chiatric adverse events, especially depression, which 
often leads to a discontinuation of interferon treat-
ment [12-18]. The incidence of depression during the 
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Summary:  Some patients receiving pegylated interferon and ribavirin treatment for chronic hepatitis C are 
forced to discontinue the treatment due to psychiatric disorders. We performed a retrospective study to evaluate 
whether pre-treatment psychiatric examinations could increase successful completion rates for this treatment. 
Methods: A total of 535 patients who started pegylated interferon-α-2b and ribavirin treatment at 6 hospitals 
affiliated with our hospital were included in this study. The patients were divided into two groups. Those who 
had visited a psychiatric clinic before treatment were Group A (N=223), and those who did not visit a psychiatric 
clinic before treatment were Group B (N=312). We analyzed the rate of discontinuation due to psychiatric disor-
ders in the two groups. Results: The rate of discontinuation due to psychiatric disorders in Group A was found to 
be significantly lower than that of Group B (1.8% (4/223) vs. 6.1% (19/312), P=0.035). In Group A, 6.1% (4/65) 
discontinued the treatment due to psychiatric disorders, while the comparable rate in Group B was 27% (19/68) 
(P=0.0004). Among patients who presented with psychiatric symptoms during treatment, the rate of treatment 
completion was significantly higher in Group A than in Group B (69.2% (18/26) vs. 5.0% (1/20), P=0.0067). In 
patients with a history of psychiatric symptoms, no discontinuation due to psychiatric disorder was observed in 
Group A. Conclusions: A psychiatric examination before pegylated interferon and ribavirin treatment was found 
to positively contribute to the successful completion of the treatment.
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pegylated interferon-α-2b and ribavirin combination 
treatment has been reported to range from 29 to 36% 
[5-7]. To treat depression, antidepressants such as 
selective serotonin reuptake inhibitor (SSRI), serot-
onin noradrenaline reuptake inhibitor (SNRI), and 
sulpiride have been shown to be effective [19-21]. 
However, especially in Japan, patients with no his-
tory of psychiatric disorders hesitate to seek psychiat-
ric care after psychiatric adverse events develop. 
Moreover, even if patients do seek psychiatric care 
after psychiatric disorders develop, at that point it is 
often too late to complete the prescribed pegylated 
interferon and ribavirin combination treatment. We 
therefore have adapted our protocol to include a psy-
chiatric examination before the start of pegylated 
interferon and ribavirin combination treatment. 
Accordingly, we examined retrospectively whether 
pre-treatment psychiatric examinations were associ-
ated with improved completion rates for the treat-
ment.

METHODS
Patients

Five-hundred and thirty-five patients who started 
pegylated interferon-α-2b and ribavirin combination 
treatment at six hospitals affiliated with our hospital 
from January 2005 until August 2006 were included. 
They were divided into two groups. Patients who had 
visited a psychiatric clinic or hospital before the initia-
tion of pegylated interferon and ribavirin combination 
treatment were classified as Group A, and patients 
who had not visited any psychiatric clinic or hospital 
before the initiation of the treatment were classified as 
Group B. A total of 223 patients were included in Group 
A, and 312 patients were included in Group B.

Comprehensive informed consent was obtained 
from all patients.

Psychiatric treatment
For the screening tests, the Hamilton Rating Scale 

for Depression [22] was used as a clinician rated scale, 
along with the Zung Self-rating Depression Scale [23]. 
The patients were comprehensively evaluated by these 
scales and psychiatric interviews. For cases that were 
assessed by a psychiatrist as having a high risk for de-
veloping psychiatric adverse events, prophylactic treat-
ment, such as the oral administration of psychiatric 
medicines, was initiated before starting the pegylated 
interferon and ribavirin regimen. SSRI, SNRI, and 
sulpiride were used as antidepressant therapeutic agents. 
Furthermore, after pegylated interferon and ribavirin 

combination treatment was started, the psychiatrist 
performed medical examinations and administered 
treatment as required. Psychiatric adverse events were 
defined as depression, irritability, delirium and attempt-
ed suicide. Mild insomnia was not included as a psy-
chiatric adverse event.

Genotype
Genotyping was performed by sequencing a por-

tion of the 5’ untranslated region of the HCV genome 
[24]. 

Pegylated interferon and ribavirin treatment
A combined treatment consisting of subcutaneous 

injection of 60–120 µg (1.5 µg per kg of body weight) 
of pegylated interferon-α-2b with daily oral adminis-
tration of 600–1,000 mg (standard dosage per body 
weight) of ribavirin was performed. The period of ad-
ministration was 48 weeks for genotype 1 and 24 weeks 
for genotype 2. We investigated and examined the rea-
sons for discontinuation of the combination treatment 
as well as the course of psychiatric adverse events that 
developed after the treatment was initiated. After the 
end of the treatment protocol, the patients from both 
groups were followed-up for an additional 24 weeks. 
Sustained virological response (SVR) was defined as 
undetectable serum HCV-RNA levels by qualitative 
PCR at the end of the 24-week post-treatment follow-
up period. Patients who did not meet these criteria 
were classified as non-SVR.

Statistical Analysis
Frequency was compared between the groups us-

ing the chi-square test with Yates’s correction, or 
Fisher’s exact test. The group means, presented as the 
mean values ± the standard deviations, were compared 
using the Mann-Whitney U- test. All reported P-values 
were two-sided, and P-values of <0.05 were consid-
ered to be significant.

Statistical analyses were performed using the JMP 
software program (SAS Inc., Cary, NC, USA). 

RESULTS

Regarding the clinical background, no significant 
differences were observed in gender, age, or labora-
tory data between Groups A and B. However, Group 
A had a significantly larger number of cases with liver 
cirrhosis, HCC, and history of psychiatric disorders 
(Table 1). The incidences of psychiatric adverse events 
in Group A and Group B were 11.7% (26/223) and 
6.4% (20/312), respectively, and the difference was not 
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significant. The psychiatric adverse events in Group A 
consisted of depression (18 cases), irritability (7 cas-
es), and delirium (1 case). In Group B, 13 cases dem-
onstrated depression, 5 cases showed irritability, and 2 
cases experienced delirium. The average time at which 
such psychiatric adverse events initially developed was 
at week 11.4±7.6. All of the psychiatric symptoms ap-
peared within 24 weeks. The percentage of cases in 
which pegylated interferon and ribavirin combination 
treatment was discontinued was 28.7% (65/223) in 
Group A and 21.8% (68/312) in Group B; this differ-
ence was not significant. 

The most common reason for discontinuation of 
pegylated and ribavirin combination treatment in Group 
A was HCV-RNA positive finding at 24 weeks, fol-
lowed by the development of HCC, interstitial pneu-
monia and fatigue. In Group B, the most common rea-
son was the development of psychiatric adverse events, 

followed by an HCV-RNA positive finding at 24 weeks 
(Fig. 1). The percentage of cases discontinuing the treat-
ment due to psychiatric adverse events was signifi-
cantly lower in Group A (1.8%; 4/223) than in Group 
B (6.1%; 19/312) (P=0.035) (Fig. 2). Among all cases 
of discontinuation, the percentage of cases discontinu-
ing the treatment due to psychiatric adverse events 
was significantly lower in Group A (6.1%; 4/65) than 
in Group B (27.9%; 19.68) (P=0.0004) (Fig. 1). As for 
the specific psychiatric adverse events that led to dis-
continuation, all 4 cases in Group A were due to de-
pression. In Group B, 14 cases showed depression, 3 
cases showed irritability, and 2 cases had delirium. 
There were no cases of suicide or attempted suicide in 
either group (Table 2). The completion rate of pegylat-
ed interferon and ribavirin combination treatment in 
cases that had developed psychiatric adverse events 
during the treatment was significantly higher in Group 

Fig. 1.  Details regarding causes for discontinuing 
pegylated interferon and ribavirin combination treatment.

Fig. 2.  Frequency of discontinuation of pegylated inter-
feron and ribavirin combination treatment due to psychiat-
ric disorders.

TABLE 1.
Baseline Characteristics of the Study Population

A Group 
(N=223)

B Group
(N=312)

Gender (Male: Female) 122:101 160:152 N.S.
Age (years) 57.1±9.5 58.3±9.6 N.S.
ALT (U/L) 73.5±46.8 79.2±74.9 N.S.
Hb (g/dL) 14.0±2.3 14.0±1.5 N.S.
Platelet (×104/μL) 15.1±4.8 15.3±5.3 N.S.
Genotype (1: 2) 201:21 253:42 N.S.
HCV-RNA level (KIU/mL) 1890±1482 1781±1471 N.S.
Stage (CH: LC) 180:43 286:26 P=0.0003
History of HCC 23 10 P=0.0014
History of Psychiatric Disorder 12   2 P=0.0013

ALT: Alanine Aminotransferase     Hb: Hemoglobin     
CH: Chronic Hepatitis     LC: Liver Cirrhosis     HCC: Hepatocellular Carcinoma
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A (69.2%; 18/26) than in Group B (5.0%; 1/20) (P= 
0.0067) (Fig. 3).

A total of 15 patients presented with a history of 
psychiatric disorders. Thirteen patients had a history 
of depression, 12 in Group A and 1 in Group B. One 
patient had a history of delirium. One patient had a his-
tory of panic disorder. Disease progression in cases 
with a history of depression (13 cases) is shown in 
Table 3 (Table 3).

Among the 12 patients with a history of depres-
sion in Group A, 6 patients (No.2, 3, 4, 7, 9, 10) were 
diagnosed as being at risk of developing depression 
due to interferon treatment, and 4 of these patients 
(No.2, 7, 9, 10) were prescribed psychiatric drugs. Of 
the six patients diagnosed as being at risk of depres-
sion, three patients (No.3, 4, 9) developed depression, 
but the depression was controlled in each case and there 
were no cases of discontinuation of interferon due to 
depression. On the other hand, the one patient (No.13) 
with a history of depression in Group B, started the 
interferon treatment without visiting a psychiatric 
clinic and was not prescribed any psychiatric drugs be-
fore starting treatment. During the course of treatment 
this patient developed depression and the interferon 
was discontinued in the second month after starting 
the treatment (Table 3). One patient in Group A had a 
history of delirium, and the type of sleeping medicine 
was changed based on the decision of a psychiatrist 
prior to the start of interferon treatment. During the 

Fig. 3.  Frequency of completing interferon in cases 
developing psychiatric adverse events during pegylated 
interferon and ribavirin combination treatment.

TABLE 2.
Detail of The Psychiatric Adverse Events Lead to A 

Discontinuation of Pegylated Interferon And Ribavirin 
Combination Treatment 

A Group B Group

Depression 4 14
Irritability 0   3
Delirium 0   2
Attempted Suicide 0   0

Total 4 19

TABLE 3.
Disease Progression of Cases with a History of Depression

No Group Age Gender
Psychiatric 

Examination
before IFN

Risk of
Depression

(#1)

 Psychiatric Drugs
 Initiation before the

 IFN Treatment

Development of
Depression during
the IFN Treatment 

Discontinuation
Caused by
Depression

1 A 63 F + – – – –
2 A 55 M + + SSRI – –
3 A 51 M + + – + –
4 A 40 F + + + –
5 A 53 M + – – – –
6 A 57 F + – – – –
7 A 51 F + + SSRI  sulpiride – –
8 A 43 M + – – – –
9 A 57 F + + sulpiride + –
10 A 54 M + + SSRI – –
11 A 48 F + – – + –
12 A 60 M + – – – –
13 B 33 M – – + +

#1 Psychiatrists diagnosed
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course of the interferon treatment, delirium was ob-
served once but the treatment was completed success-
fully. The one patient with a history of panic disorder 
in Group A was prescribed benzodiazepine before start-
ing the interferon treatment. This patient did not de-
velop psychiatric symptoms during the course of the 
interferon treatment. 

The SVR rates (Intention to treat analysis) in 
Group A and Group B were 42.6% (95/223) and 38.8% 
(121/312), respectively; this difference was not sig-
nificant (P=0.374).

DISCUSSION

This study produced three important results. First, 
in Group A, the percentage of treatment discontinua-
tion due to psychiatric adverse events was significant-
ly lower than in Group B. Second, the rate of success-
ful completion in cases where psychiatric adverse 
events developed during the treatment was significantly 
higher in Group A than in Group B. Third, pre-treat-
ment psychiatric examinations were effective in im-
proving pegylated interferon and ribavirin completion 
rates among patients with a prior history of psychiatric 
disorders. The following factors may be considered as 
possible reasons for these outcomes. The percentage 
of receiving psychiatric treatment in Japan is lower 
than that in other countries [25]. In Japan, most patients 
tend to reject such psychiatric examinations after the 
development of psychiatric adverse events. In Group 
A, patients had undergone a psychiatric examination 
before the start of the interferon treatment, so it may 
have been easier for these patients to agree to undergo 
a further psychiatric examination after the develop-
ment of psychiatric adverse events. It is advantageous 
for psychiatrists to evaluate the premorbid disposition 
and mental state of a patient before the interferon treat-
ment. In addition, such pretreatment examinations 
make it possible to begin administration of psychiatric 
medicines in high-risk cases as a preventive measure 
before starting interferon treatment. According to 
Shaefer, et al. [21] the administration of antidepres-
sants such as a SSRI before interferon treatment was 
effective in preventing depression. Kraus, et al. [26] 
and Schaefer, et al. similarly reported that preventa-
tive administration of SSRI before starting interferon 
treatment it was effective in patients with depression 
or a history of depression. Schafer, et al. [27] reported 
no relation between the SVR rate and the development 
of depression. Loftis, et al. [28] reported that major 
depressive disorder induced interferon-α might be a 
predictor of a positive response to interferon-α thera-

py. However, if the interferon therapy is discontinued 
due to the development of depression, it is difficult to 
achieve SVR in these patients. Therefore, it is consid-
ered desirable to provide psychiatric treatment while 
carefully continuing the interferon treatment, even in 
cases in which depression develops. Our present find-
ings suggest that all patients should receive psychiat-
ric examinations before starting treatment. However, 
psychiatric examinations may be impossible in some 
cases due to a lack of psychiatric clinics or cost per-
formance issues. In such cases, the Hamilton Rating 
Scale for Depression, and the Montgomery-Asberg 
Depression Rating Scale (MADRS) [29] may be use-
ful as clinician rated scales, or the Zung Self-rating 
Depression Scale [27], Beck’s Depression Inventory 
(BDI) [30], and Hospital Anxiety and Depression 
Scale (HADS) [31] may be useful as self-rating scales 
to evaluate the risk of psychiatric disorders. In this 
study, the SVR rate was not significantly higher in the 
pre-treatment group (Group A) than in the non pre-
treatment group (Group B). This result can be ex-
plained by the fact that while discontinuation of treat-
ment due to psychiatric adverse events was successfully 
reduced in Group A, this group contained a dispropor-
tionately high number of cirrhotic patients. Therefore, 
there were more cases of treatment discontinuation due 
to non-psychiatric reasons in Group A as compared 
with Group B, such as hepatic encephalopathy, or de-
creases in platelets or neutrocytes. Pavlovic Z et al. 
[32] suggested that hepatologists should collaborate 
with liaison-consultation services in creating screen-
ing programmes, supplemented by objective criteria 
and guidelines, for early recognition and treatment of 
interferon-induced depression. Looking ahead, we 
need to establish clear guidelines defining whether or 
not interferon treatment should be administered to 
high-risk patients with depression, along with clear 
criteria for discontinuation of the treatment.
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