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Abstract
Hepatitis C virus (HCV) hepatitis and other diseases re-
lated to HCV, such as cryoglobulinemia, lymphoma and 
renal failure, impair health-related quality of life (HR-
QoL). In addition, HCV per se  might directly influence 
HRQoL via  colonization of microglia in the brain or, indi-
rectly, via  the effect of systemic inflammatory cytokines 
which, in turn, can trigger brain interleukin production. 
The treatment of HCV-related disorders with interferon 
(IFN) has an effect on HRQoL. Initially, IFN causes a 
transient deterioration of HRQoL, due to the induction 
of depression and other side effects of treatment. Sub-
sequently, the subjects who obtain a sustained virologic 
response experience an improvement in HRQoL. Only 
rarely does interferon treatment causes permanent det-
rimental effects on HRQoL, due to residual psychiatric 
or neurologic side effects. Liver transplantation is the 
only treatment for end-stage HCV-related liver disease. 
HRQoL generally improves massively a few months af-
ter transplantation, except in the case of serious com-
plications of the transplant procedure. Furthermore, 
high levels of anxiety and neuroticism pre-transplant 
are associated with lower HRQoL one year after trans-
plant. Additionally, six months after transplant, patients 

with HCV who experience virologic recurrence show 
significantly greater depression, anxiety, phobic anxiety, 
and paranoid ideation than anti-HCV-negative patients. 
In conclusion, optimal care for the overall well-being of 
patients with HCV infection requires adequate knowl-
edge of their neurological and psychological status. 
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INTRODUCTION
The concept of  quality of  life (QoL) is an attempt to 
define, in analyzable terms, the effect of  functional out-
come of  a disease and its treatment on the patient. What 
emerges should be a functional definition that is measur-
able over time. The questions that are included in the 
evaluation of  QoL are drawn from various domains of  
the experience of  the patient and should, therefore, rep-
resent in the most complete way his/her self-perception 
concerning physical, psychological, relational and work-
ing experience. This conceptualization is based on the 
World Health Organization definition of  health as “A 
state of  complete physical, mental, and social well-being 
and not merely the absence of  disease or infirmity”. This 
definition is so broad that it includes elements which are 
beyond the traditional domain of  medicine and health 
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caring systems. Opportunity, education, spiritual atti-
tudes, social security, working satisfaction, social relation-
ships, goods availability are elements of  QoL that are 
independent of  medicine. What we deal with, by using 
the concept of  health-related quality of  life (HRQoL), is 
the functional effect of  an illness and of  its therapy on 
an individual. 

Four broad domains contribute to HRQoL: (1) so-
matic sensations; (2) psychological state; (3) social inter-
actions; and (4) physical and occupational functions. 

Various questionnaires, if  possible self-administered, 
have been developed to assess HRQoL. They are sub-
divided into generic tools, which encompass a global 
overview of  the above-mentioned domains, and specific 
tools which are oriented to the peculiar consequences of  
a disease or a class of  diseases. 

The interest of  HRQoL assessment in relation to 
hepatitis C virus (HCV) infection depends firstly on the 
acknowledgment that HCV infection is a major public 
health problem. It has been estimated that about 3% of  
humans in the word are infected by the HCV[1]. In Eu-
rope, it is estimated that there are approximately 5 million 
HCV carriers; the peak prevalence among individuals is 
in the fifth decade of  age[2]. Therefore, HCV infection 
mainly involves adults in the period of  their active life. 

About 10%-20% of  the individuals who are chroni-
cally infected by HCV are likely to develop liver cirrhosis 
over a median period of  about 30 years[3] and, out of  the 
HCV-infected patients with liver cirrhosis, 2%-6% per 
year develop hepatocellular carcinoma[4]. In addition, a mi-
nority of  subjects will develop immunological disorders, 
such as cryoglobulinemia and lymphoma[5]. Obviously all 
these individuals will suffer from symptoms due to the 
diseases caused by HCV infection (but that can also have 
other causes), rather than from the virus infection per se. 

Decompensated liver cirrhosis, the final stage of  cir-
rhosis, has an ominous consequence both on survival[6,7] 
and on HRQoL[8]. This group of  subjects display obvi-
ous limitations to HRQoL that are mainly related to the 
consequences of  liver insufficiency and portal hyperten-
sion (i.e., hepatic encephalopathy, ascites, upper intestinal 
tract bleeding, sexual dysfunction, lower leg cramps and 
itch)[8]. However, the number of  subjects with these com-
plications of  end-stage liver disease is relatively small, 
compared with the vast majority of  patients having HCV 
in the absence of  clinically significant liver disease. 

Despite the initial idea that the majority of  patients 
with HCV infection have merely asymptomatic seroposi-
tivity, some data suggest that HCV itself  may diminish 
HRQoL even in the absence of  advanced liver disease, 
perhaps due to HCV brain colonization or to systemic 
activation of  cytokines which, in turn, influence brain cy-
tokine production and neurotransmission. 

Other important issues concerning HRQoL in HCV-
infected patients are those related to the side effects of  
interferon (IFN) treatment and to liver transplantation, 
which is the treatment of  choice of  end-stage liver dis-
ease (Figure 1).

HCV INFECTION PER SE
The issue of  whether HCV infection per se (i.e., indepen-
dent of  the development of  liver disease or other severe 
organic diseases related to HCV infection) may have an 
effect of  HRQoL is a focus of  debate. Several studies re-
ported that patients with chronic HCV have a significant 
reduction in their HRQoL that is not related to the sever-
ity of  the liver disease[9]. 

Depression can account for a reduction of  HRQoL, 
since HRQoL depends on a patient’s self-perception and 
evaluation. Therefore, any change in mood can obvi-
ously influence HRQoL. The prevalence of  depression 
in HCV-infected individuals was reported to be higher 
than that in the general population (59% vs 21%)[10]. It 
should be noted, however, that depressive symptoms in 
patients with HCV infection might be due to pre-existing 
psychiatric disorders, to a reaction to the awareness of  
being infected, to adverse biological effects of  HCV and, 
finally, to the consequences of  liver disease; at least in the 
individuals who develop severe chronic hepatitis. In ad-
dition, coping styles and sources of  information are of  
paramount importance in perceiving disease severity and 
disability, since they influence patients’ stress levels and/
or a pessimistic/optimistic view about the future[11]. 

An association between HCV infection and depres-
sion is therefore likely. However, the role of  confound-
ers-such as intravenous substance abuse or promiscuous 
sexual behaviour-related both to HCV infection and pos-
sibly to mood and psychological dimensions may bias sta-
tistical assessment. Therefore, further studies are required 
to determine with certainty the existence of  a true asso-
ciation between depression and chronic HCV infection, 
together with its extent and the mechanisms implicated. 

Moreover, strong clues for the existence of  a true 
pathophysiological link between HCV infection and de-
pression derive from the observation that depression has 
a higher prevalence in drug addicts who are infected with 
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Figure 1  Pathways producing a reduction of health-related quality of life 
in hepatitis C virus-infected patients: both direct and indirect mechanisms 
play a role. HCV: Hepatitis C virus; HRQoL: Health-related quality of life.
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HCV compared to those who are not infected[12]. In ad-
dition, HCV-infected patients who report no history of  
intravenous drug abuse complain of  lower HRQoL com-
pared with healthy normal subjects[13]. 

As mentioned above, the most difficult confounder to 
be controlled is the effect of  the patient’s awareness of  
his/her infection. In fact, it is reasonable to assume that 
the awareness of  being infected with a virus which poten-
tially is both life-threatening and transmittable by sexual 
intercourse may have an adverse emotional affect per se, 
regardless of  any biological effect of  the virus. However, 
the observation that patients with chronic HCV infection 
have reduced HRQoL scores compared to those with 
hepatitis B virus infection, suggests that HCV infection 
per se reduces HRQoL, rather than the non-specific pa-
tient awareness of  a viral infection[13]. Also, HRQoL was 
found to be reduced even in patients who were not aware 
of  being HCV carriers[14].

Some pathophysiological insight into the possible 
mechanisms involved in the reduction of  HRQoL due 
to HCV reduction was provided by Weissenborn et al[15] 
who reported alterations of  mood (increased anxiety and 
depression) and cognition, together with changes in both 
the midbrain serotoninergic and striatal dopaminergic 
systems, irrespective of  viraemia and normal liver func-
tion, in patients with HCV infection. The existence of  
brain alteration directly caused by HCV is provided by 
the evidence of  deficits of  attention, executive function 
and verbal learning, of  electroencephalogram slowing in 
the absence of  liver cirrhosis and/or substance use dis-
order, and of  peculiar alterations on magnetic resonance 
spectroscopy in HCV-infected patients[16-18]. It has been 
suggested that monocytes infected by HCV can cross the 
blood-brain barrier producing a secondary infection of  
microglia[19-22]. Such an infection is thought to be facili-
tated by immunosuppression caused by human immuno-
deficiency virus or by immunosuppressive treatment in 
transplanted patients[17,21-23].

Microglia infection by HCV may disturb neuronal 
function due to local cytokine production[16,20,23]. An-
other hypothesis is that the noxious effect on the brain 
is due to systemic induction of  inflammatory cytokines 
[interleukin (IL)-1, IL-6 and tumor necrosis factor-α] by 
HCV which, via the blood-brain barrier, cause microglial 
activation and in-brain cytokine production[24]. This is the 
mechanism of  the “sickness behaviour” syndrome, which 
includes non-specific depressive symptoms: fatigue, anhe-
donia, apathy, emotional lability, irritability, agitation, ano-
rexia, psychomotor retardation, sleep disturbance, social 
withdrawal, hyperalgesia, decreased libido, and cognitive 
impairment[25-27].

HCV INFECTION AND IFN TREATMENT
Another approach to solve the problem of  the existence, 
if  any, of  a direct effect of  HCV infection on mood and 
HRQoL, is to examine the results of  trials on HCV treat-
ment. Such studies concern patients with chronic viral 

hepatitis; therefore, the dimension of  liver disease cannot 
be dissociated from that of  HCV infection per se. At any 
rate, large studies based on the SF36 health questionnaire 
have shown a significant improvement in quality of  life 
scores in those patients with chronic hepatitis who obtain 
a sustained viral response[28,29]. However, these kinds of  
studies cannot remove the bias caused by patient satisfac-
tion due to the awareness of  being healed of  hepatitis C. 

In addition, the interpretation of  the change of  HR-
QoL in HCV-infected patients who are treated with IFN 
is biased by the fact that IFN itself  is a proinflammatory 
cytokine that induces neuropsychiatric symptoms. In 
fact, 12%-41% of  subjects with HCV hepatitis who are 
treated with IFN develop neuropsychiatric symptoms, 
even if  they did not have a history of  previous mental 
disorder[10]. An even higher percentage of  individuals, 
ranging from 17%-58%, develop neuropsychiatric symp-
toms, mainly depression, if  they had had a history of  
previous mental disorder[10]. The depressive syndrome 
induced by IFN has two expressions: (1) a depression-
specific syndrome characterized by depressed mood, 
anhedonia, anxiety, subjective cognitive disturbance and 
sometimes suicidal ideation; and (2) a neurovegetative 
syndrome, characterized by fatigue, insomnia, anorexia, 
pain, psychomotor slowness. Generally, symptoms remit 
within 2-3 wk of  discontinuation of  IFN treatment[30]. 
Nevertheless, some patients may continue to complain of  
cognitive difficulties 12-24 mo after discontinuation of  
IFN treatment[31]. Obviously, these neuropsychiatric IFN 
side effects influence HRQoL, which depends on subjec-
tive perception and self-report of  personal well-being. 
Therefore, the cessation of  IFN treatment and, thus, of  
the discomfort caused by treatment itself, might explain a 
rebound perception of  increased HRQoL.

LIVER TRANSPLANTATION
Liver transplantation (LT) is a life-saving intervention for 
many patients with end-stage liver disease: survival after 
this intervention ranges between 90%-70% at one and 
five years, respectively. Many studies have reported sig-
nificant improvements in HRQoL and satisfactory psy-
chological outcome after LT[32,33]. The topic was recently 
reviewed by Tome et al[34] who observed that general 
HRQoL improves dramatically after LT; however, when 
compared with the general population, the vast majority 
of  LT patients have significant deficits in most HRQoL 
domains. In addition, while some domains, such as physi-
cal functioning and psychosocial adaptation, significantly 
improve after transplantation, psychological health shows 
a lower improvement than physical functioning. On the 
whole, sexual life does not improve significantly; however, 
results in the literature so far are extremely heterogene-
ous, suggesting that this effect is essentially unpredictable 
in individual patients. A relationship between the aetiolo-
gy of  liver disease and HRQoL has been reported: HCV 
infections impinge on HRQoL in the patients with recur-
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13	 Foster GR, Goldin RD, Thomas HC. Chronic hepatitis C vi-
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2006; 55: 1624-1630  
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Taylor-Robinson SD. Evidence for a cerebral effect of the 
hepatitis C virus. Lancet 2001; 358: 38-39 
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mune activation in chronic hepatitis C infection: a magnetic 
resonance spectroscopy study. J Hepatol 2008; 49: 316-322  

18	 Weissenborn K, Krause J, Bokemeyer M, Hecker H, Schüler 
A, Ennen JC, Ahl B, Manns MP, Böker KW. Hepatitis C virus 
infection affects the brain-evidence from psychometric stud-
ies and magnetic resonance spectroscopy. J Hepatol 2004; 41: 
845-851  

19	 Forton DM, Karayiannis P, Mahmud N, Taylor-Robinson 
SD, Thomas HC. Identification of unique hepatitis C virus 
quasispecies in the central nervous system and comparative 
analysis of internal translational efficiency of brain, liver, 
and serum variants. J Virol 2004; 78: 5170-5183  

20	 Weissenborn K, Tryc AB, Heeren M, Worthmann H, Pflu-
grad H, Berding G, Bokemeyer M, Tillmann HL, Goldbecker 
A. Hepatitis C virus infection and the brain. Metab Brain Dis 
2009; 24: 197-210

21	 Laskus T, Radkowski M, Bednarska A, Wilkinson J, Adair D, 
Nowicki M, Nikolopoulou GB, Vargas H, Rakela J. Detection 
and analysis of hepatitis C virus sequences in cerebrospinal 
fluid. J Virol 2002; 76: 10064-10068 

22	 Vargas HE, Laskus T, Radkowski M, Wilkinson J, Balan V, 
Douglas DD, Harrison ME, Mulligan DC, Olden K, Adair D, 
Rakela J. Detection of hepatitis C virus sequences in brain 
tissue obtained in recurrent hepatitis C after liver transplan-
tation. Liver Transpl 2002; 8: 1014-1019 

23	 Forton DM, Thomas HC, Murphy CA, Allsop JM, Foster GR, 
Main J, Wesnes KA, Taylor-Robinson SD. Hepatitis C and 
cognitive impairment in a cohort of patients with mild liver 
disease. Hepatology 2002; 35: 433-439  

24	 Raison CL, Capuron L, Miller AH. Cytokines sing the blues: 
inflammation and the pathogenesis of depression. Trends Im-
munol 2006; 27: 24-31

25	 Miller AH, Maletic V, Raison CL. Inflammation and its 
discontents: the role of cytokines in the pathophysiology of 
major depression. Biol Psychiatry 2009; 65: 732-741  

26	 Raison C. The effects of hepatitis C and its treatment on 
mental health. Focus 2006; 21: 4-6 

27	 Raison CL, Miller AH. The neuroimmunology of stress and 
depression. Semin Clin Neuropsychiatry 2001; 6: 277-294  

28	 Bernstein D, Kleinman L, Barker CM, Revicki DA, Green 
J. Relationship of health-related quality of life to treatment 
adherence and sustained response in chronic hepatitis C pa-
tients. Hepatology 2002; 35: 704-708  

29	 McHutchison JG, Manns M, Patel K, Poynard T, Lindsay 
KL, Trepo C, Dienstag J, Lee WM, Mak C, Garaud JJ, Albre-
cht JK. Adherence to combination therapy enhances sus-
tained response in genotype-1-infected patients with chronic 
hepatitis C. Gastroenterology 2002; 123: 1061-1069 

30	 Valentine AD, Meyers CA, Talpaz M. Treatment of neuro-
toxic side effects of interferon-alpha with naltrexone. Cancer 
Invest 1995; 13: 561-566 

rence of  liver disease[35]. The impairment is mainly related 
to physical functioning and fatigue[35,36]. An intriguing 
issue is the interplay amongst HRQoL, psychological 
status and brain function. Interestingly, elevated levels of  
anxiety and neuroticism on pre-transplantation assess-
ment were associated with poor psychological outcome 
one year after transplantation. These findings suggest 
that personality and affective status may be important 
determinants of  long-term psychological health after LT. 
Accordingly, patients with HCV who experienced viro-
logic recurrence within 6 mo of  LT showed significantly 
greater depression, anxiety, phobic anxiety, and paranoid 
ideation than anti-HCV-negative patients[33].

In conclusion, independent of  the underlying patho-
physiologic mechanisms, HCV infection is a signal of  
vulnerability for poor HRQoL and should be considered 
in patient assessment.
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