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ABSTRACT

Objective: Patients with Hepatitis C infections suffer commonly from interferon-alpha- 
induced depression and severe psychiatric disorders. The main purpose of this study was 
to determine the prevalence of depression in patients with hepatitis C infection after 
treatment with conventional interferon’s and ribavirin.
Methods: The cross-sectional study was conducted from June 2015 to May 2017 in a ter-
tiary care hospital in Karachi. Two Residents from Department of Medicine were trained 
to take patients’ history and conduct interview according to the Patient Health Question-
naire-9 (PHQ-9). A favorable ethical opinion was obtained from the Institutional Ethical 
Review Committee and after taking informed consent, patient’s short history was ini-
tially taken. Depression and its severity were also seen and compared between genders.
Results: Fifteen hundred and seventy-one (n = 1,571) participants who met the study’s 
inclusion criteria were participated, of which 41.5% (n = 652) participants were male 
and 58.8% (n = 919) were female. Average treatment duration of the study participants 
was 5.56 ± 1.04 months ranged from 1 to 9 months. Overall, more than two-thirds of 
participants were having mild (38.1%) and moderate (48.9%) depression. Participants 
were asked multiple questions regarding self-reporting depression component. Most of 
the participants reported that they experience little interest or pleasure in doing things 
(70.8%) and having trouble falling or staying asleep or sleeping too much (39.2%) for 
more than half a day. Similarly, more than half of the participants having difficulty on 
concentrating things such as reading the newspaper or watching television (58.6%). 
However, the majority of participant do not think that it would be better off dead or of 
hurting their self (73%). Out of 1,571 patients, 38.1% had mild depression and 48.9% of 
patients had moderate depression. Among male participants, 40.5% had mild and 48.2% 
had moderate depression. In contrast, among female participants, 36.3% had mild and 
49.5% had moderate depression. Prevalence of depression among patients with hepati-
tis C was not found to be associated with gender [χ2(4) = 7.5, p < 0.11].
Conclusion: The prevalence of depression in patients with hepatitis C appears to be very 
high compared to that in Western patients. Interferon (IFN) α- and ribavirin-induced 
depression were seen after 24 weeks of treatment; however, different study reports that 
depressive events with IFN α and ribavirin occurred more frequently during the first 24 
weeks of therapy than during the later period of 48 weeks. Active screening and multi-
disciplinary management of depression is warranted.
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Introduction

An estimated 71 million people are afflicted with 
chronic hepatitis C infection globally and risk of 
cirrhosis in the liver is about 15%–20% within 20 
years in those individuals who develop chronic hep-
atitis C infection [1]. About 130–150 million peo-
ple are annually suffering from chronic hepatitis C 
infection. Every year 50,000–500,000 people depart 
due to hepatitis C related hepatic diseases [2]. 
World Health Organisation Eastern Mediterranean 
& European regions are the most effective regions; 
they have a prevalence of 2.3% and 1.5%, respec-
tively [1]. About 10 million people were infected 
by the hepatitis C virus in Pakistan in a total pop-
ulation of 190 million [3]. The drug combination 
of conventional/pegylated interferon and ribavirin 
has been the standard care for chronic hepatitis C 
for the past couple of decades [4].

Interferon is a drug, which acts both as an antiviral 
and an immune-modulatory agent. The interferon 
alpha protein presents antiviral, antiproliferative, 
and immune-modulatory activity. Ribavirin, in 
addition to direct inhibition to hepatitis C virus 
(HCV) replication, also has immune-modulatory 
activity [5]. The variation of actual success rate in 
the treatment of naive patients (i.e., sustained viral 
eradication) is partly depends on the viral geno-
type and the viral load and also on the drug adher-
ence [6–9]. Due to the number and severity of side 
effects of antiviral therapy, drug adherence remains 
a problem [8]. The patients who were given inter-
feron therapy due to hepatitis C infections suffer 
commonly from interferon-alpha-induced depres-
sion and severe psychiatric disorders [10] and 
occurrence of flu-like symptoms, hematological tox-
icity, elevated transaminases, nausea, fatigue, and 
psychiatric sequelae are also reported [11]. About 
15%–60% of the patients suffer from psychiatric 
side effects due to interferon-alpha therapy. There 
have been different studies and consensus state-
ments that claim patients suffering from psychiatric 
conditions and depression. The treatment of anti-
viral therapy should be withheld in such patients 
suffering from HCV infection [8].

With chronic hepatitis C infection, neuropsychi-
atric symptoms are commonly associated with it, 
as well as its sequelae and its treatment. During 
interferon treatment, the major depressive dis-
order occurs within a few months of the therapy 
[12]. In about 20%–50% of patients, induction of 
significant symptoms of depression occurs due 
to interferon alpha therapy [13]. The induction of 

depression due to interferon alpha is unknown. It is 
suggested that interferon suppresses hippocampal 
neurogenesis and induces depression via its recep-
tor on the brain [14].

A risk between 30% and 70% of treatment- 
emergent depression is associated with inter-
feron [15]. The risk can be due to interferon or to 
an interaction between interferon and the indi-
cation for which it was prescribed. There are var-
ious mechanisms that have been found to explain 
interferon-related depression, which includes neu-
ro-hormonal, neurochemical, and neurohistolog-
ical mechanisms. There is a reduction in the risk 
of interferon-related depression with prophylactic 
treatment with anti-depressants. Antidepressants 
are effective in treating this condition [15].

The risk of depression-recurrence remains 
unknown due to interferon therapy. In previous 
prospective studies, the incidence of interferon- 
alpha-induced depression in patients who achieved 
remission of depressive episodes by the end of inter-
feron-alpha therapy was 59.1%, whereas the other 
40.9% achieved remission after 12 weeks [10,16]. 
However, there have been reports of recurrence 
of depression and suicidal thoughts even after the 
antiviral therapy that ended 6 months earlier [10]. 
Although most interferon-alpha-induced depres-
sion achieve remission after therapy [16]. The main 
purpose of the study was to measure the prevalence 
of depression in patients with hepatitis C infection 
after treatment with conventional interferon and 
ribavirin in our population.

Methods

A cross-sectional study was conducted from June 
2015 to May 2017 in a tertiary care hospital in 
Karachi. All patients attending the liver clinic and 
diagnosed as hepatitis C infection at Lyari general 
hospital and Abbasi Shaheed hospital were included 
in the study. All patients received treatment with 
conventional interferon therapy (3 million units 
thrice weekly with ribavirin 800–1,200 mg daily 
for 24 weeks). Patients who were already suffer-
ing from depression or were recently diagnosed 
with depression were excluded from the study. 
After completion of the therapy, patient health 
questionnaire-9 (PHQ-9) [17] was filled by study 
participants. Two residents from the department 
were trained to take patients’ history and conduct 
interview according to the PHQ-9 questionnaire. 
A favorable ethical opinion was obtained from the 
Institutional Ethical Review Committee and after 
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taking informed written consent, the patient’s 
short history was initially taken. Depression and its 
severity were also observed and compared between 
genders.

PHQ-9 is a self-reporting depression component 
of the Primary Care Evaluation of Mental Disorder 
Procedure 11, which has been validated for use in 
primary care for the diagnosis of depression [18]. 
It scores each of the nine Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV) criteria from 
0 (not at all) to 3 (nearly every day). PHQ-9 can also 
be used to evaluate the severity of symptoms (score 
1–4 minimal or none; 5–9 mild; 10–14 moderate; 
15–19 moderately severe; and 20–27 severe) and 
has been used for monitoring symptom progres-
sion or remission over time. A study conducted in 
rural Pakistan had used Urdu translations of PHQ as 
screening tests for depressive disorders in Pakistani 
population [19].

Data analysis was performed using SPSS (IBM 
SPSS Statistics 22.0). Descriptive statistics analyses 
(mean, SD for interval variables, and the frequency 
with percentages for categorical variables) were 
performed for the study variables. χ2 tests were 
applied to test for associations between dependent 
and independent variables.

Results

Fifteen hundred and seventy-one (n = 1,571) par-
ticipants who met the study’s inclusion criteria 
were participated, of which 41.5% (n = 652) partic-
ipants were male and 58.8% (n = 919) were female. 

Average treatment duration of the study partici-
pants was 5.56 ± 1.04 months ranged from 1 to 9 
months. Overall, more than two-thirds of partic-
ipants were having depression; mild (38.1%) and 
moderate (48.9%) depression (Table 1).

Participants were asked multiple questions 
regarding self-reporting depression component 
(Table 2). Most of the participants reported that 
they experience little interest or pleasure in doing 
things (70.8%) and having trouble falling or stay-
ing asleep or sleeping too much (39.2%) for more 
than half a day. Similarly, more than half of the par-
ticipants having difficulty on concentrating things 
such as reading the newspaper or watching televi-
sion (58.6%). However, the majority of participants 
do not think that it would be better off dead or of 
hurting their self (73%).

Out of 1,571 patients, 2.8% male and 2.6% 
female patients had minimal or no depression. 
Moderate depression was found in 48.2% male and 
49.5% female patients. Similarly, moderately severe 
depression was found in 7.7% male and 9.1% in 
female patients (Fig. 1). Prevalence of depression 
among patients with hepatitis C was not found to 
be associated with gender [χ2(4) = 7.5, p < 0.11].

Table 1.  Frequency of depression.

Frequency Percentages
None 42 2.7
Mild 598 38.1
Moderate 769 48.9
Mod-severe 134 8.5
Severe 28 1.8

Figure 1. Gender and prevalence of depression.
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Discussion

Our study results showed that 42.9% male and 
57.1% female patients had minimal or no depres-
sion. Moderate depression was found in 44.1% 
male and 55.9% female patients. Moderately severe 
depression was found in 40.8% male and 59.2% in 
female patients. Prevalence of depression among 
patients with hepatitis C was not found to be asso-
ciated with gender.

Neuropsychiatric symptoms are commonly asso-
ciated with chronic hepatitis C virus infection, its 
sequelae, and its treatment [12]. Depression is one of 
the most common and serious side effects of IFN [14]. 
IFN-associated depression can lead to deterioration 
in the quality of life and has become a major con-
tribution to treatment withdrawal, non-compliance, 
a dose reduction of IFN/Ribavirin (RBV), and even 
attempted suicide [20–22]. Therefore, there is an 
urgency in preventing the occurrence of depression 
in IFN-α-based therapy [22].

In this study, the predominant study population 
are female (59%), these results are consistent with 
a study by Shakoor et al. [23] in Lahore in which 
63% population comprised of females, this might 
be due to same population structure of Karachi and 
Lahore city in contrast to the study done in Toronto, 
Canada, their sample mainly comprised of males 
(66%) probably due to a high-risk behavior [24]. In 
this study, IFN α- and ribavirin-induced depression 
were seen after 24 weeks of treatment, different 
study reports that depressive events with IFN α and 
ribavirin occurred more frequently during the first 

24 weeks of therapy than during the later period of 
48 weeks [25–27].

In this study, in a sample of 1,517 patients, 
approximately 97.3% patients were suffering from 
mild to severe depression. In other studies, the prev-
alence of depression was reported to be between 
20% and 50% [13]. In a local study, 37% [27] and 
39% [12] patients fulfilled the diagnostic criteria of 
DSMIV for a major depressive episode, respectively, 
limited studies are present in past which use PHQ 
9 to assess depression. In our study, the percentage 
of the depressive patient is more because PHQ 9 cut 
off chosen was low. PHQ 9 is less likely to miss cases 
because of its low cut off score; this is the advan-
tage over other depressive tools. However, it is very 
important to rule out cases of minimal depres-
sion too in interferon treatment because it can 
lead to severe consequences if left unassessed and 
untreated. The PHQ-9 has the advantage of being 
much shorter than most other available depres-
sion scales and, unlike most of these scales, and can 
establish a diagnosis of major depressive disorder 
because it draws from DSM-IV criteria [28].

In the current study, females were found to be 
more depressed as compared to males, these find-
ings consisted with the study [27] in which 36 
chronic hepatitis C patients were followed during 
their treatment and at the end, depression was seen 
more in females; this might be due to the reason 
that females are more prone to develop depression 
due to other social and stress factors.

In this study, approximately 57% patients 
reported that they experience sleep disturbances, 

Table 2.  Participants’ response regarding self-reporting depression component (n = 1,571).

Not at all n  
(%)

More than half 
a day n (%)

Nearly every  
day n (%)

Several days 
n (%)

Little interest or pleasure in doing things 81 (5.2) 1,112 (70.8) 256 (16.3) 122 (7.8)

Feeling down depressed or hopeless 483 (53.7) 341 (21.7) 234 (14.9) 153 (9.7)

Trouble falling or staying asleep or sleeping too much 45 (2.9) 616 (39.2) 666 (42.4) 244 (15.5)

Feeling tired or having little energy 50 (3.2) 517 (32.9) 629 (40) 375 (23.9)

Poor appetite or over eating 60 (3.8) 557 (35.5) 584 (37.2) 370 (23.6)

Feeling bad about yourself or that you have a failure or 
have let yourself or your family down

886 (56.4) 387 (24.6) 231 (14.7) 67 (4.3)

Trouble concentrating on things such as reading the 
newspaper or watching television

349 (22.2) 921 (58.6) 243 (15.5) 58 (3.7)

Moving or speaking so slowly that other people could 
have noticed. Or the opposite-being so fidgety or 
restless that you have been moving around a lot more 
than usual

644 (41) 594 (37.8) 275 (17.5) 58 (3.7)

Thoughts that you would be better off dead or of 
hurting yourself

1,147 (73) 293 (18.7) 58 (3.7) 73 (4.6)
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i.e., trouble falling or staying asleep or sleeping 
too much nearly every day or several days, while, 
in another study, 40% patients reported sleep dis-
turbances [23]. In the current study, approximately 
95% patient showed little interest or pleasure in 
doing things but in the previous study [19], only 
45% patients reported a loss of interest or enjoy-
ment. In our study, 27% patients reported thoughts 
that you would be better off dead or of hurting 
yourself, whereas Shakoor et al. [23] has reported 
it to be 30%, these percentages are very high as 
reported in other studies, i.e., 1.8% [27] and 4% 
[29], respectively.

Conclusion

The prevalence of depression in patients with hep-
atitis C appears to be very high compared to that 
in Western patients. IFN α- and ribavirin-induced 
depression were seen after 24 weeks of treatment; 
however, different study reports that depressive 
events with IFN α and ribavirin occurred more fre-
quently during the first 24 weeks of therapy than 
during the later period of 48 weeks. Active screen-
ing and multidisciplinary management of depres-
sion is warranted.
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