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Introduction
Hepatitis C virus (HCV) is a common cause of cirrhosis. 

Without treatment, many patients develop end stage liver 
disease. Depression and neurocognitive changes have long 
been associated with patients who have HCV, with recent 
evidence suggesting the possibility of a direct effect of the virus 
on the brain and hypothalamic-pituitary axis [1]. Despite the 
association, few studies have sought to characterise this outside 
of randomised controlled trials of therapy, which are a much 
selected subpopulation.

With direct acting antivirals (DAA) offering improved 
sustained virological response (SVR) rates becoming available, 
in addition to pegylated interferon and ribavirin, the desire and 
capacity to treat more patients is of increasing importance. In 
this pilot study, we aimed to get a real world appreciation for the 
association between depression and HCV in patients attending 
liver clinics in Australia. Following on from this pilot study, we 
aim to undertake future research into depression into patients 

with HCV and in particular, the presence of genetic markers and 
the underlying neurocognitive dysfunction that may be present.

Methods
Investigators performed a file review of 100 patients 

diagnosed with HCV attending general liver clinics at a tertiary 
centre in Melbourne, Australia. Demographic details, as well 
as history of depression, intravenous drug use (IVDU), alcohol 
use (ETOH) and treatment of HCV were recorded.  A random 
subgroup of patients was referred for neurocognitive testing. 
Those reporting a current or past history of depression were 
compared to patients with no history of depression by the chi-
squared statistics test, with a p < 0.05 considered significant. 
Institutional ethics approval had been granted prior to the 
study commencing and this research complied with the national 
statement regarding ethical research in humans.

Results
Of the 100 patients studied, 76% were male and the mean 

age was 54 years (range 22-86). The most common mode of 
acquisition of HCV was through intravenous drug use (IVDU) 
51%, while 10% were attributed to blood transfusions and 
the remainder unknown. A high proportion had a diagnosis 
of cirrhosis 47%. Year of diagnosis was ascertained in 74% of 
patients, with HCV being diagnosed an average 9 years prior to 
the study.

A prior history of depression was recorded in 29% of patient 
histories at baseline, with 19% on antidepressant medications 
(ADM) (Figure 1). Depression rates did not vary between men 
and women. Patients with depression were more likely to have 
a history of IVDU relative risk (RR) 2.2 (95%CI: 1.1-4.4), but not 
alcohol abuse RR 1.6 (95%CI: 0.8-2.9) or cirrhosis RR 0.8 (95%CI: 
0.4-1.5). 

Only 8 patients with a past history of depression had 
undergone treatment for HCV, compared with 33 patients with 
no prior history (28% v 46%, p = 0.18). When they did undergo 
treatment, they were significantly more likely to experience 
depression during treatment (88% v 27%, p = 0.01). In patients 
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with no history of depression, treatment induced depression was 
noted in 27% (Table 1), with depression persisting in more than 
half of patients.

Results on a pilot group of 7 patients with neurocognitive 
assessment showed reduced processing speed and executive 
dysfunction, particularly on a measure of rule-based lexical 
generation. 

Discussion
Depression rates in patients with HCV are increased, but 

estimates vary similar to other chronic diseases. With much prior 
research focused on US veteran populations, there is potential 
for confounding and bias which are not relevant to a real-world 
population in Australia. We performed a pilot study to evaluate 
the association between depression and HCV in a real-world 
setting.  On current treatment regimens, a history of significant 
depression remains a common reason to not treat patients 
with interferon based therapies [2]. Given the large number 
of patients with HCV who are not undergoing treatment, and 
their risk of advancing to cirrhosis and liver-failure, improving 
treatment rates and outcomes is important. Nearly one third 
of patients undergoing review in our liver clinics had a past 
history of depression compared with community prevalence 
estimated at 10.3% [3]. Depression appeared to be a deterrent 
to undergoing treatment for HCV, and with good reason. A pre-

existing history of depression remains the most significant risk 
factor for depression on interferon-based therapies. 

Similar to other chronic diseases, neurocognitive symptoms 
including fatigue and depression appear to be overexpressed 
in patients with HCV. Neurocognitive dysfunction is present 
in patients with HCV, even without a diagnosis of cirrhosis or 
being on treatment. Debate remains whether this is due to HCV 
being a chronic disease, the presence of associated medical or 
socio-economic risk factors, or a direct neurocognitive effect of 
the virus. Early treatment can prevent the development of liver 
fibrosis and cirrhosis and offers a potential cure, but involves 
multiple drugs including pegylated interferon which is known to 
increase depressive symptoms. Recent advancements including 
newer direct acting antivirals have improved treatment 
success and offer a greater incentive to treat patients. Physician 
apprehension regarding a patient’s underlying mental illness 
and its propensity to worsen on HCV treatment is a major factor 
that limits treatment uptake, especially when limited psychiatric 
support is available. 

In patients with no past history of depression, 1 in 3 patients 
in our study still experienced depression on interferon based 
treatment, with half of these experiencing ongoing depressive 
symptoms despite treatment completion or discontinuation. 
Again, this may represent an inflated proportion given these 
patients may have required dose adjustment, drug holidays or 

Figure 1: Depression and treatment rates in HCV infected patients.

  N %

Depression during treatment 9 27%

ADM* during treatment 6 18%

Current Depression 5 15%

Current ADM* 3 9%

Table 1: Depression rates during HCV Treatment in non depressed patients (n=33).

*ADM = Anti depressant medication
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early discontinuation which would increase the risk of treatment 
failure and need for ongoing clinical review.  However, our on 
treatment depression rate of 27% is similar to the 26% noted 
in a larger study of hepatitis C treatment in nearly 400 patients 
[4]. However, it reinforces the risks of interferon based therapies 
on patients experiencing mood disorders and the importance of 
psychiatric support or co-location with Hepatologists.

Previous estimates of depression in patients with HCV 
vary significantly from 16-44% [5-7]. Much variability can be 
attributed to studies being undertaken in specific subpopulations 
such as war veterans, IVDU or patients enrolled in drug trials. 
With this study, we aimed to estimate the frequency of HCV in 
a local, real-world population. However, this study has obvious 
limitations. We have undertaken a file review of patients 
attending a liver clinic, and there is likelihood that patients with 
depression who were successfully treated have been discharged 
from ongoing review and not included in analysis. This would 
indicate the patients who had failed treatment would be 
increasingly represented in this cohort, as would patients with 
cirrhosis or other complicated medical problems which may act 
as a confounder to rates of depression and treatment. Further, 
a study of 100 patients may be insufficient to determine the 
true prevalence of depression in HCV patients, but we believe it 
provides an estimated frequency that highlights the relevance of 
depression in this patient population with 1 in 3 affected.

Although interferon is associated with worsening of 
depression on treatment, with good psychiatric care many 
patients are able to go through standard therapy with minimal 
symptoms. However, uptake of treatment and clinicians’ and 
patients’ willingness to commence treatment remain an issue. 
The most significant risk for on-treatment depression was a 
documented past history of depression. This could allow early 
identification and targeted psychiatric care. However, in hospital 
mental health services remain under resourced, and in Australia, 
very few liver clinics have co-location of psychiatric services. 
Given the high frequency of patients in liver clinics with a history 
of depression, the co-existence of psychiatrists at liver clinics 
may be a desirable option to improve both treatment uptake and 
success. 

This study gives a real world appreciation of HCV patients 
attending an Australian metropolitan liver clinic. Even with 
the advent of interferon free therapies, depression will remain 
an ongoing issue in HCV management with a 1/3 of patients 
having the disease diagnosed at some stage in their past. Future 
studies will further examine if the HCV virus has a direct effect on 
neurocognition and depression.
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