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Background: Hepatitis C virus (HCV) infection involves changes not only from the point
of view of physical health, but also emotional, and social that have a significant impact on
the quality of life of these patients. According to the literature review, it seems that there is
an important association between psychosocial factors, in particular on a cognitive level
and disease progression. The aim of this mini-review is to summarize recent literature
looking at the associations between psychosocial and neurocognitive factors and HCV.

Methods: PubMed/Medline was systematically searched for psychosocial and
neurocognitive factors associated with hepatitis C, treatment adherence, and patient
wellbeing.

Results: Patients present with a range of extrahepatic symptoms including fatigue,
anxiety, depression, and neurocognitive dysfunction. HCV’s impact on quality of life and
wellbeing has serious clinical and social implications.

Conclusion: Hepatitis C and its management continue to have a profound impact on
health and psychologic wellbeing. Considering the serious extrahepatic implications
for individuals, it is imperative that healthcare professionals pay close attention to
psychosocial and neurocognitive factors. The focus on combined clinical approaches
could enhance understanding about the health and social impacts of hepatitis C along
the life course.

Keywords: hepatitis C, neurocognition, adherence, wellbeing, psychosocial factors

INTRODUCTION

The World Health Organization (WHO) estimates that about 3% of the world population (170
million people) is infected with the hepatitis C virus (HCV) (WHO, 1999). The disease’s potential
for evolution toward chronicity, hepatic cirrhosis, and hepatocellular carcinoma makes this the
main indicator for a liver transplant (Marinho and Barreira, 2013) before effective therapies arise.
Treatment for HCV changed in the last years from an interferon and ribavirin-based therapy to
being interferon-free. These are simpler oral regimens, shorter to administer with very high efficacy
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rates and better side effect profiles (Smith et al., 2015). However,
as advances in the treatment of HCV occur, it is imperative to
evaluate clinical outcomes, assessing and quantifying the efficacy
and impact of these regimens.

The identification of neuropsychiatric and neurocognitive
symptoms is important during and before treatment; however,
they still have little recognition or impact in clinical evaluation.
Further, these symptoms (depression, cognitive disorders) are
eventually associated to direct HCV neurotoxicity (Adinolfi et al.,
2015), negatively affecting the individual’s perceived Quality of
Life (QoL), daily functioning, work, and productivity. These
factors can lead to reduced involvement in medical care and life
projects as well as increased morbidity and mortality, decreasing
overall wellbeing, QoL, as well as treatment adherence (Younossi
et al., 2007; Schaefer et al., 2012; Adinolfi et al., 2015; Monaco
et al., 2015; Younossi and Henry, 2015; Chasser et al., 2017).

In a biopsychosocial model of the disease and the treatment,
it is essential to understand HCV’s clinical and social impact
on a broader life perspective and how individuals experience
it. The basic principles of this model, which uses a holistic
approach regarding illness, includes the biological, psychological,
and social dimensions of the person’s life and the perception that
the person suffers as a whole. The personality and the emotional
reserves of the patient as well as the particular environmental
conditions in which the person lives should be taken into
account (Papadimitriou, 2017). On the other hand, positive
psychology and focusing on wellbeing have inspired research
into the aspect of the relation between emotion and health;
namely, the relationship between subjective wellbeing and health
outcomes (Okely and Gale, 2015). Wellbeing, in the context of
a chronic condition such as HCV infection, must follow the
WHO’s inclusive definition of health and states of wellbeing
(Misselbrook, 2014). The literature explains this construct as
a combination of three different dimensions, each capturing a
different aspect: life evaluation (quality or goodness of ones’ life
and overall life satisfaction), hedonic wellbeing, and eudemonic
wellbeing. The hedonic dimension refers to the experience of
positive and negative affect (e.g., sadness or happiness) and
not to a unique positive affective valence, while the eudemonic
dimension captures meaning and purpose in life (Steptoe et al.,
2015). Thus, the aim of this article is to determine what is
currently known about neurocognitive and psychosocial factors
associated with HCV as well as to try to value disease adjustment
and the implications for health and wellbeing.

METHODS

The aim of this mini-review is to summarize the more recent
literature investigating the relationship between psychosocial and
neurocognitive factors associated with HCV and their impact on
patient wellbeing. We searched the Medline/PubMed databases.
No time period limits were placed, and the key terms included
“psychosocial,” “neurocognitive,” “hepatitis C,” and “wellbeing.”
In addition to this selection, some research gathered outside this
search was reported as evidence, if considered appropriate by all
authors.

PSYCHOSOCIAL FACTORS AND
HEPATITIS C

The chronic nature and individual experience of the disease
are conditioning factors on QoL, with clinical and social
implications, due not only to the diagnostic but also to its
evolution (Negro et al., 2015; Chasser et al., 2017; Iriana et al.,
2017). Several studies have stated that chronic hepatitis C may
lead to several complications anddespite the fact that most of the
patients with HCV are asymptomatic, they consistently report
a significant reduction in health-related QoL, when compared
with the general population (Baune and Air, 2016; Adinolfi et al.,
2017).

Psychosocial chronic stressors are well documented as
determinants of poor mental and physical health, leading to an
important burden in health systems, mortality, morbidity, and
psychological wellbeing, predominantly in developed societies
(Yarlott et al., 2017). The relationship between physical mental
and social health as well as the uncertainties about treatment and
HCV have been well documented, both in the past and in recent
literature (Hong et al., 2011; Kleinman et al., 2012; Armstrong
et al., 2016). Emotional distress and depressive disorders have
been reported in untreated HCV patients, pointing to a possible
role of the virus itself in their occurrence (Alavi et al., 2012;
El Khoury et al., 2012). Furthermore, studies suggest that a
deficiency of social relationships is a significant risk factor
for broad-based morbidity and mortality as well as negative
implications for health (Cacioppo and Cacioppo, 2014; Valtorta
et al., 2016). Whether these disorders are due to the uncertainty
of living with a chronic disease with potentially life-threatening
complications or to other psychosocial factors, remains under
discussion.

Another relevant factor is the stigma associated with HCV,
which may increase anxiety levels and the fear of transmitting
the virus. This fear may be the main cause for social isolation
and decreased intimacy in relationships (Younossi et al., 2007;
Armstrong et al., 2016). Stigma may be defined as a cluster
of attitudes expressed by a dominant group, which sees other
individuals’ behaviors as being socially unacceptable. The notion
of stigma, related to shameful relationships, and deviations
from what is considered to be the “norm,” has a long history
in the context of infectious diseases, as in the case of HCV
(Bogart et al., 2008). These norms, behaviors, and beliefs may
lead to alienation of family and social relationships as well as
(real or perceived) to discrimination at health settings or the
workplace.

Stigmatization affects not only patients but also health care
professionals who are not immune to stereotypes and judgments
that may influence treatment. These issues can promote an
increase in patients’ isolation, in therapeutic continuity, and a
decrease in the search for medical help (Butt, 2008). Furthermore,
several studies have suggested that stigma is associated with low
treatment adherence (Kamaradova et al., 2016), including in
HCV patients (Treloar et al., 2013). Implementing psychological
strategies and intervention models (e.g., psychoeducation;
information-motivation-behavioral skills) should be a major
concern.
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A recent systematic review has shown that non-adherence to
the HCV treatment regimen is associated with virologic response
failure (Lieveld et al., 2013), supporting that optimal adherence
is needed to achieve treatment success in this area (Mathes
et al., 2014). This also becomes a public health issue, since non-
adherence favors the development and spread of resistant HCV
mutations, highlighting adherence’s crucial role in treatment
success (Weiss et al., 2009).

Investigations about medication adherence indicate the need
to analyze interconnected factors related to the complexity of
therapeutic regimes (treatment of HCV and comorbidities),
relevance of side effects (nausea, pruritus, insomnia, diarrhea,
and asthenia) (Feld et al., 2014), but also patient-related
variables. Research points to a steady correlation between
individual characteristics, illness behaviors, health literacy, and
low adherence to treatment. Among sociodemographic and
clinical factors, gender, depression, psychiatric diagnosis in
general, illicit drug use, HIV co-infection, treatment regimen,
and hemoglobin level were identified as being significantly
and consistently associated with adherence/non-adherence. Age,
race, unemployment, being unmarried, genotype, treatment
experience, disease severity, and HCV-related costs were
classified as inconsistent predictors of non-adherence (Lieveld
et al., 2013; Mathes et al., 2014).

From a psychological point of view, factors such as
information, personal beliefs, personality traits, social context
and the way they interact toward health-promoting behaviors,
allow a better understanding of adherence bases, helping
to implement individualized adaptive strategies. Further, the
general physical symptomatology related to HCV can vary
from musculoskeletal discomfort to chronic fatigue (Armstrong
et al., 2016). In a recent study, Boscarino et al. (2015) reported
that poor physical health in patients with HCV was associated
with demographic factors, including income, health insurance
status, marital status, and also connected with stressful life
events, social support or having a liver transplant. Despite the
needed level of adherence (95% or higher), non-adherence should
not be a factor of exclusion to initiate antiviral treatment,
but rather a factor that induces a careful evaluation in the
stage of pre-prescription, as well as the implementation of
strategies designed to promote adherence in the context of
a multi-disciplinary team. Thus, we argue that an integrated
medical and psychological approach is fundamental, being
associated with a higher adherence and to a better therapeutic
response.

The following steps have proven to be crucial for the success
of the treatment: to evaluate the patient’s preparation to start
and adhere to the therapeutic regime, to choose a therapeutic
regime that may improve adherence, and to select and to apply
interventions during the therapeutic regime.

Hepatitis C virus diagnosis is reported by individuals
as having a profound impact on their social functioning
and wellbeing. Psychosocial factors (social support, coping
mechanisms) not only interfere in the way the subject
interprets and experiences symptoms, but they also influence
the medical treatment and modify behaviors (Bielski and Chan,
1976).

NEUROCOGNITION AND HEPATITIS C

The involvement of the central nervous system (CNS), found
in recent studies, supports a pathogenic role for HCV in
neuropsychiatric and neurocognitive disorders (Monaco et al.,
2015). In a recent review, Yarlott et al. (2017) called this
association between HCV, cognitive impairment, fatigue and
depression the “Hepatitis C Virus Brain Syndrome.” This
syndrome is probably generated by peripheral immune responses
affecting the CNS, neuroinflammation associated with CNS HCV
infection, as well as to negative life events and other psychogenic
stressors (Yarlott et al., 2017).

Forton et al. (2001) showed evidence that HCV can cross
the blood-brain barrier and replicate in the CNS, emerging
through infected monocytes and infecting microglial cells.
Using proton magnetic resonance spectroscopy in patients and
controls, they found an increase in basal ganglia and white
matter choline/creatine ratios in patients, suggesting an altered
metabolism in patients with chronic HCV; these results were
not explained by hepatic encephalopathy or history of drug use
(Forton et al., 2001).

Neurocognitive impairment, one of the most common
extrahepatic manifestations of HCV, can lead to subtle changes
in processing speed, memory, attention, fatigue, and cognitive
performance. Up to 50% of HCV-infected patients may develop
clinical or subclinical manifestations of this dysfunction, and
these cognitive deficits are independent of the stage of the liver
disease (Lowry et al., 2010; Ferri et al., 2016; Iriana et al., 2017).
Hilsabeck et al. (2002) found that HCV patients experience
cognitive deficits, especially in attention, learning, psychomotor
speed, and mental flexibility. This study shows that maintaining
attention and concentration while performing accurately was
the most difficult task for non-cirrhotic patients, with 50%
taking an abnormally long time to complete the task, 28.9%
making a significant number of omission errors, and about
20% of non-cirrhotic patients performing in the impaired range
involving attention/concentration, visual scanning and tracking,
psychomotor speed, and mental flexibility (Hilsabeck et al., 2002).
The authors suggest that this cognitive impairment is similar
to that reported in patients with a neurocognitive disorder
associated to other chronic illness, such as HIV and AIDS-
related dementia, and that these deficits affect QoL and functional
capacity in patients (Hilsabeck et al., 2002).

Regarding cognitive and psychiatric dysfunctions, several
studies were performed to assess the impact of HCV in patients,
namely depression, anxiety, fatigue, attention, executive function,
and visuospatial function deficits (Monaco et al., 2015; Thames
et al., 2015). Cognitive impairments were previously thought to
be associated with the development of hepatic encephalopathy
(Gaeta et al., 2013). However, their presence was demonstrated in
the absence of advanced liver disease as well as in the absence of
HIV co-infection, depression, or substance abuse (Cherner et al.,
2005; Kuhn et al., 2017; Yarlott et al., 2017). Despite the absence
of those comorbidities, deficits in attention, concentration,
psychomotor speed, and verbal fluency have been reported
in HCV patients (Weissenborn et al., 2004; Clifford et al.,
2009). Findings remain controversial and it is unclear if HCV
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eradication improves HCV-associated neurological compromise
(Kuhn et al., 2017). Bladowska et al. (2013) in a follow-up study
over 48 weeks after the cessation of treatment, found significant
improvement in attention and working memory in patients
who successfully cleared the virus. This finding suggests that
over time, the benefits of HCV clearance can be more marked.
However, in other research protocols sustained virologic response
(SVR) was not related to any improvement in neurocognitive
performance (Huckans et al., 2015; Lowry et al., 2016).

Therefore, the neurocognitive profile of these patients before
treatment needs to be addressed due to the possible implications
on the treatment course (e.g., non-adherence-like behavior due to
cognitive abnormalities). Additionally, it is important to address
other risk factors that can have a negative impact on cognition.
The high rate of substance abuse and the prevalence of psychiatric
disorders among HCV-infected patients are important factors
associated with cognitive impairment that trigger poor adherence
and treatment efficacy (Wiêdłocha et al., 2017).

Several studies have suggested that earlier treatment is
associated with improvement of the QoL in chronic HCV patients
(Marinho and Barreira, 2013; Boscarino et al., 2015; Lucaciu and
Dumitrascu, 2015; Negro et al., 2015; Chasser et al., 2017; Iriana
et al., 2017), highlighting the importance of HCV treatment. In
order to optimize treatment outcomes, a pretreatment profile
helps to identify risk factors that can be modifiable before and
during treatment, such as treatment disruption, non-adherence,
the risk of (re)infection and risk of emergence of depressive
disorders (Basseri et al., 2010).

The pre-vs.-post treatment neurocognitive changes that may
occur among SVR patients require further research to understand
the impact of neuroanatomical and functional changes in HCV
patients before, over the course of treatment, and after successful
clearance of the virus.

DISCUSSION AND CONCLUSION

This mini-review shows that patients with HCV often feel
stigmatized and unsupported in their care, relationships, and
work environments, while simultaneously coping with physical
and psychological symptoms. This synthesis points to areas where
greater education, compassion, and patient-centered healthcare
could improve the experience of people living with HCV.

In a broader perspective, and trying to close the loop,
neurocognitive impairment can be responsible for therapy
non-adherence in several diseases (Rohde et al., 2017; Smith
et al., 2017) and for losing internal resources to deal with a

chronic disease (Boehmer et al., 2016). Adaptive behavior is
therefore impaired, social networks are disrupted and patients’
deficits in instrumental daily life abilities are increased. These are
factors known to be associated to a worse QoL (Vilhena et al.,
2014), potential complications in disease evolution (Vere, 2009),
and overall a worse prognosis. Whether, mediating variables
in this process include individual psychological traits, negative
or positive affective states, cognitive impairment, biological
responses associated to more pathogenic viral stripes, or to the
combination of multiple disease-factors, is yet an open debate.
However, the relevance of those psychosocial variables in chronic
diseases is nowadays unquestionable (Fava et al., 2016; Kemp,
2017; McLachlan and Gale, 2018). In what concerns wellbeing, all
the described dimensions may be affected by psychosocial factors
and they can be managed through an integrated intervention.
Actions on preventing, identifying and treating hepatitis C should
be a priority and need to be included in local health and wellbeing
strategies in order to promote better health outcomes.

The association between neurocognitive functions,
psychological wellbeing, and activities of daily living among
patients with hepatitis C has had little attention. Understanding
factors, which can impact physical functioning and psychological
wellbeing, may have an important clinical relation to improving
outcomes for patients with this disease.

Treatment of HCV requires education efforts of a wide base,
with the goal of improving knowledge, and attitudes about this
disease. These efforts must include patients and their families,
policy decisions, health care professionals, and society as a whole.
A thorough study of HCV-associated stigma, clinical, and social
implications is essential for helping patients to cope with the
disease.

Investigation supports that HCV experience and treatment
adjustment may be facilitated through the use of theoretical
informed psychological interventions. Considering the impact
of HCV infection in patients’ mental health and wellbeing,
before, and during treatment, an interdisciplinary approach
should be followed and encouraged. Besides HCV-associated
depression, more studies are needed to characterize the eventual
neurocognitive side effects of the new interferon-free regimes and
their impact on mood comorbidities.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

REFERENCES
Adinolfi, L. E., Nevola, R., Lus, G., Restivo, L., Guerrera, B., Romano, C., et al.

(2015). Chronic hepatitis C virus infection and neurological and psychiatric
disorders: an overview. World J. Gastroenterol. 21, 2269–2280. doi: 10.3748/wjg.
v21.i8.2269

Adinolfi, L. E., Nevola, R., Rinaldi, L., Romano, C., and Giordano, M. (2017).
Chronic hepatitis C virus infection and depression. Clin. Liver Dis. 21, 517–534.
doi: 10.1016/j.cld.2017.03.007

Alavi, M., Grebely, J., Matthews, G. V., Petoumenos, K., Yeung, B., Day, C., et al.
(2012). Effect of pegylated interferon-α-2a treatment on mental health during
recent hepatitis C virus infection. J. Gastroenterol. Hepatol. 27, 957–965. doi:
10.1111/j.1440-1746.2011.07035.x

Armstrong, A. R., Herrmann, S. E., Chassany, O., Lalanne, C., Da Silva, M. H.,
Galano, E., et al. (2016). The International development of PROQOL-HCV:
an instrument to assess the health-related quality of life of patients treated
for hepatitis C virus. BMC Infect. Dis. 16:443. doi: 10.1186/s12879-016-
1771-0

Frontiers in Psychology | www.frontiersin.org 4 January 2019 | Volume 9 | Article 2666

https://doi.org/10.3748/wjg.v21.i8.2269
https://doi.org/10.3748/wjg.v21.i8.2269
https://doi.org/10.1016/j.cld.2017.03.007
https://doi.org/10.1111/j.1440-1746.2011.07035.x
https://doi.org/10.1111/j.1440-1746.2011.07035.x
https://doi.org/10.1186/s12879-016-1771-0
https://doi.org/10.1186/s12879-016-1771-0
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-09-02666 January 4, 2019 Time: 10:45 # 5

Barreira et al. Psychosocial, Neurocognitive Factors and Hepatitis C

Basseri, B., Yamini, D., Chee, G., Enayati, P. D. P., Tran, T., and Poordad, F. (2010).
Comorbidities associated with the increasing burden of hepatitis C infection.
Liver Int. 30, 1012–1018. doi: 10.1111/j.1478-3231.2010.02235.x

Baune, B. T., and Air, T. (2016). Clinical, functional, and biological correlates of
cognitive dimensions in major depressive disorder – Rationale, design, and
characteristics of the cognitive function and mood study (CoFaM-Study). Front.
Psychiatry 7:150. doi: 10.3389/fpsyt.2016.00150

Bielski, B. H. J., and Chan, P. C. (1976). Reevaluation of the kinetics of lactate
dehydrogenase catalyzed chain oxidation of nicotinamide adenine dinucleotide
by superoxide radicals in the presence of ethylenediaminetetraacetate. J. Biol.
Chem. 251, 3841–3844. doi: 10.5812/hepatmon.8340

Bladowska, J., Zimny, A., Kołtowska, A., Szewczyk, P., Knysz, B., Gñsiorowski, J.,
et al. (2013). Evaluation of metabolic changes within the normal appearing
gray and white matters in neurologically asymptomatic HIV-1-positive and
HCV-positive patients: magnetic resonance spectroscopy and immunologic
correlation. Eur. J. Radiol. 82, 686–692. doi: 10.1016/j.ejrad.2012.11.029

Boehmer, K. R., Gionfriddo, M. R., Rodriguez-Gutierrez, R., Dabrh, A. M. A.,
Leppin, A. L., Hargraves, I., et al. (2016). Patient capacity and constraints in
the experience of chronic disease: a qualitative systematic review and thematic
synthesis. BMC Fam. Pract. 17:127. doi: 10.1186/s12875-016-0525-9

Bogart, L. M., Cowgill, B. O., Kennedy, D., Ryan, G., Murphy, D. A., Elijah, J.,
et al. (2008). HIV-related stigma among people with HIV and their families: a
qualitative analysis. AIDS Behav. 12, 244–254. doi: 10.1007/s10461-007-9231-x

Boscarino, J. A., Lu, M., Moorman, A. C., Gordon, S. C., Rupp, L. B., Spradling,
P. R., et al. (2015). Predictors of poor mental and physical health status among
patients with chronic hepatitis C infection: the Chronic Hepatitis Cohort Study
(CHeCS). Hepatology 61, 802–811. doi: 10.1002/hep.27422

Butt, G. (2008). Stigma in the context of hepatitis C: concept analysis. J. Adv. Nurs.
62, 712–724. doi: 10.1111/j.1365-2648.2008.04641.x

Cacioppo, J. T., and Cacioppo, S. (2014). Social relationships and health: the
toxic effects of perceived social isolation. Soc. Pers. Psychol. Compass 8, 58–72.
doi: 10.1111/spc3.12087

Chasser, Y., Kim, A. Y., and Freudenreich, O. (2017). Hepatitis C treatment: clinical
issues for psychiatrists in the post-interferon Era. Psychosomatics 58, 1–10.
doi: 10.1016/j.psym.2016.09.004

Cherner, M., Letendre, S., Heaton, R. K., Durelle, J., Marquie-Beck, J., Gragg, B.,
et al. (2005). Hepatitis C augments cognitive deficits associated with HIV
infection and methamphetamine. Neurology 64, 1343–1347. doi: 10.1212/01.
WNL.0000158328.26897.0D

Clifford, D. B., Smurzynski, M., Park, L. S., Yeh, T. M., Zhao, Y., Blair, L.,
et al. (2009). Effects of active HCV replication on neurologic status in HIV
RNA virally suppressed patients. Neurology 73, 309–314. doi: 10.1212/WNL.
0b013e3181af7a10

doi, Thames, A. D., Castellon, S. A., Singer, E. J., Nagarajan, R., Sarma, M. K.,
et al. (2015). Neuroimaging abnormalities, neurocognitive function, and fatigue
in patients with hepatitis C. Neurol. Neuroimmunol. Neuroinflammation 2:e59.
doi: 10.1212/NXI.0000000000000059

El Khoury, A. C., Vietri, J., and Prajapati, G. (2012). The burden of untreated
hepatitis c virus infection: a US patients’ perspective. Dig. Dis. Sci. 57, 2995–
3003. doi: 10.1007/s10620-012-2233-1

Fava, G. A., Cosci, F., and Sonino, N. (2016). Current psychosomatic practice.
Psychother. Psychosom. 86, 13–30. doi: 10.1159/000448856

Feld, J. J., Kowdley, K. V., Coakley, E., Sigal, S., Nelson, D. R., Crawford, D.,
et al. (2014). Treatment of HCV with ABT-450/r-ombitasvir and dasabuvir with
ribavirin. N. Engl. J. Med. 370, 1594–1603. doi: 10.1056/NEJMoa1315722

Ferri, C., Ramos-Casals, M., Zignego, A. L., Arcaini, L., Roccatello, D.,
Antonelli, A., et al. (2016). International diagnostic guidelines for patients with
HCV-related extrahepatic manifestations. A multidisciplinary expert statement.
Autoimmun. Rev. 15, 1145–1160. doi: 10.1016/j.autrev.2016.09.006

Forton, D. M., Allsop, J. M., Main, J., Foster, G. R., Thomas, H. C., and Taylor-
Robinson, S. D. (2001). Evidence for a cerebral effect of the hepatitis C virus.
Lancet 358, 38–39. doi: 10.1016/S0140-6736(00)05270-3

Gaeta, L., Di Palo, M., Fasanaro, A. M., and Loguercio, C. (2013). Cognitive
dysfunctions in hepatitis C virus (HCV) infection. A mini review. Curr.
Neurobiol. 4, 43–46.

Hilsabeck, R. C., Perry, W., and Hassanein, T. I. (2002). Neuropsychological
impairment in patients with chronic hepatitis C. Hepatology 35, 440–446. doi:
10.1053/jhep.2002.31257

Hong, B. A., North, C. S., Pollio, D. E., Abbacchi, A., Debold, C., Adewuyi,
S. A., et al. (2011). The use of psychoeducation for a patient with hepatitis C
and psychiatric illness in preparation for antiviral therapy: a case report and
discussion. J. Clin. Psychol. Med. Settings 18, 99–107. doi: 10.1007/s10880-011-
9227-6

Huckans, M., Fuller, B., Wheaton, V., Jaehnert, S., Ellis, C., Kolessar, M., et al.
(2015). A longitudinal study evaluating the effects of interferon-alpha therapy
on cognitive and psychiatric function in adults with chronic hepatitis C.
J. Psychosom. Res. 78, 184–192. doi: 10.1016/j.jpsychores.2014.07.020

Iriana, S., Curry, M. P., and Afdhal, N. H. (2017). Neurologic manifestations of
hepatitis C virus infection. Clin. Liver Dis. 21, 535–542. doi: 10.1016/j.cld.2017.
03.008

Kamaradova, D., Latalova, K., Prasko, J., Kubinek, R., Vrbova, K., Mainerova, B.,
et al. (2016). Connection between self-stigma, adherence to treatment, and
discontinuation of medication. Patient Prefer. Adherence 10, 1289–1298. doi:
10.2147/PPA.S99136

Kemp, A. H. (2017). Editorial: mechanisms underpinning the link between
emotion. Physical Health, and Longevity. Front. Psychol. 8:1338. doi: 10.3389/
fpsyg.2017.01338

Kleinman, L., Mannix, S., Yuan, Y., Kummer, S., L’Italien, G., and Revicki, D.
(2012). Review of patient-reported outcome measures in chronic hepatitis C.
Health Qual. Life Outcomes 10:92. doi: 10.1186/1477-7525-10-92

Kuhn, T., Sayegh, P., Jones, J. D., Smith, J., Sarma, M. K., Ragin, A., et al. (2017).
Improvements in brain and behavior following eradication of hepatitis C.
J. Neurovirol. 23, 593–602. doi: 10.1007/s13365-017-0533-0

Lieveld, F. I., van Vlerken, L. G., Siersema, P. D., and van Erpecum, K. J. (2013).
Patient adherence to antiviral treatment for chronic hepatitis B and C: a
systematic review. Ann. Hepatol. 12, 380–391.

Lowry, D., Burke, T., Galvin, Z., Ryan, J. D., Russell, J., Murphy, A., et al. (2016). Is
psychosocial and cognitive dysfunction misattributed to the virus in hepatitis
C infection? Select psychosocial contributors identified. J. Viral Hepat. 23,
584–595. doi: 10.1111/jvh.12544

Lowry, D., Coughlan, B., McCarthy, O., and Crowe, J. (2010). Investigating health-
related quality of life, mood and neuropsychological test performance in a
homogeneous cohort of Irish female hepatitis C patients. J. Viral Hepat. 17,
352–359. doi: 10.1111/j.1365-2893.2009.01188.x

Lucaciu, L. A., and Dumitrascu, D. L. (2015). Depression and suicide ideation in
chronic hepatitis C patients untreated and treated with interferon: prevalence,
prevention, and treatment. Ann. Gastroenterol. 28, 440–447.

Marinho, R. T., and Barreira, D. P. (2013). Hepatitis C, stigma and cure. World J.
Gastroenterol. 19, 6703–6709. doi: 10.3748/wjg.v19.i40.6703

Mathes, T., Antoine, S.-L., and Pieper, D. (2014). Factors influencing adherence
in Hepatitis-C infected patients: a systematic review. BMC Infect. Dis. 14:203.
doi: 10.1186/1471-2334-14-203

McLachlan, K. J. J., and Gale, C. R. (2018). The effects of psychological distress and
its interaction with socioeconomic position on risk of developing four chronic
diseases. J. Psychosom. Res. 109, 79–85. doi: 10.1016/j.jpsychores.2018.04.004

Misselbrook, D. (2014). W is for wellbeing and the WHO definition of health. Br.
J. Gen. Pract. 64, 582–582. doi: 10.3399/bjgp14X682381

Monaco, S., Mariotto, S., Ferrari, S., Calabrese, M., Zanusso, G., Gajofatto, A.,
et al. (2015). Hepatitis C virus-associated neurocognitive and neuropsychiatric
disorders: advances in 2015. World J. Gastroenterol. 21, 11974–11983. doi: 10.
3748/wjg.v21.i42.11974

Negro, F., Forton, D., Craxì, A., Sulkowski, M. S., Feld, J. J., and Manns,
M. P. (2015). Extrahepatic morbidity and mortality of chronic hepatitis C.
Gastroenterology 149, 1345–1360. doi: 10.1053/j.gastro.2015.08.035

Okely, J. A., and Gale, C. R. (2015). Well-being and chronic disease incidence:
the english longitudinal study of ageing. Psychosom. Med. 78, 335–344. doi:
10.1097/PSY.0000000000000279

Papadimitriou, G. N. (2017). The “Biopsychosocial Model”: 40 years of application
in Psychiatry. Psychiatriki 28, 107–110. doi: 10.22365/jpsych.2017.282.107

Rohde, D., Merriman, N. A., Doyle, F., Bennett, K., Williams, D., and Hickey, A.
(2017). Does cognitive impairment impact adherence? A systematic review and
meta-analysis of the association between cognitive impairment and medication
non-adherence in stroke. PLoS One 12:e0189339. doi: 10.1371/journal.pone.
0189339

Schaefer, M., Capuron, L., Friebe, A., Diez-Quevedo, C., Robaeys, G., Neri, S., et al.
(2012). Hepatitis C infection, antiviral treatment and mental health: a European

Frontiers in Psychology | www.frontiersin.org 5 January 2019 | Volume 9 | Article 2666

https://doi.org/10.1111/j.1478-3231.2010.02235.x
https://doi.org/10.3389/fpsyt.2016.00150
https://doi.org/10.5812/hepatmon.8340
https://doi.org/10.1016/j.ejrad.2012.11.029
https://doi.org/10.1186/s12875-016-0525-9
https://doi.org/10.1007/s10461-007-9231-x
https://doi.org/10.1002/hep.27422
https://doi.org/10.1111/j.1365-2648.2008.04641.x
https://doi.org/10.1111/spc3.12087
https://doi.org/10.1016/j.psym.2016.09.004
https://doi.org/10.1212/01.WNL.0000158328.26897.0D
https://doi.org/10.1212/01.WNL.0000158328.26897.0D
https://doi.org/10.1212/WNL.0b013e3181af7a10
https://doi.org/10.1212/WNL.0b013e3181af7a10
https://doi.org/10.1212/NXI.0000000000000059
https://doi.org/10.1007/s10620-012-2233-1
https://doi.org/10.1159/000448856
https://doi.org/10.1056/NEJMoa1315722
https://doi.org/10.1016/j.autrev.2016.09.006
https://doi.org/10.1016/S0140-6736(00)05270-3
https://doi.org/10.1053/jhep.2002.31257
https://doi.org/10.1053/jhep.2002.31257
https://doi.org/10.1007/s10880-011-9227-6
https://doi.org/10.1007/s10880-011-9227-6
https://doi.org/10.1016/j.jpsychores.2014.07.020
https://doi.org/10.1016/j.cld.2017.03.008
https://doi.org/10.1016/j.cld.2017.03.008
https://doi.org/10.2147/PPA.S99136
https://doi.org/10.2147/PPA.S99136
https://doi.org/10.3389/fpsyg.2017.01338
https://doi.org/10.3389/fpsyg.2017.01338
https://doi.org/10.1186/1477-7525-10-92
https://doi.org/10.1007/s13365-017-0533-0
https://doi.org/10.1111/jvh.12544
https://doi.org/10.1111/j.1365-2893.2009.01188.x
https://doi.org/10.3748/wjg.v19.i40.6703
https://doi.org/10.1186/1471-2334-14-203
https://doi.org/10.1016/j.jpsychores.2018.04.004
https://doi.org/10.3399/bjgp14X682381
https://doi.org/10.3748/wjg.v21.i42.11974
https://doi.org/10.3748/wjg.v21.i42.11974
https://doi.org/10.1053/j.gastro.2015.08.035
https://doi.org/10.1097/PSY.0000000000000279
https://doi.org/10.1097/PSY.0000000000000279
https://doi.org/10.22365/jpsych.2017.282.107
https://doi.org/10.1371/journal.pone.0189339
https://doi.org/10.1371/journal.pone.0189339
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-09-02666 January 4, 2019 Time: 10:45 # 6

Barreira et al. Psychosocial, Neurocognitive Factors and Hepatitis C

expert consensus statement. J. Hepatol. 57, 1379–1390. doi: 10.1016/j.jhep.2012.
07.037

Smith, D., Lovell, J., Weller, C., Kennedy, B., Winbolt, M., Young, C., et al. (2017).
A systematic review of medication nonadherence in persons with dementia
or cognitive impairment. PLoS One 12:0170651. doi: 10.1371/journal.pone.
0170651

Smith, M. A., Chan, J., and Mohammad, R. A. (2015). Ledipasvir-Sofosbuvir:
interferon-/Ribavirin-free regimen for chronic hepatitis c virus infection. Ann.
Pharmacother. 49, 343–350. doi: 10.1177/1060028014563952

Steptoe, A., Deaton, A., and Stone, A. A. (2015). Psychological wellbeing, health
and ageing. Lancet 385, 640–648. doi: 10.1016/S0140-6736(13)61489-0

Treloar, C., Rance, J., and Backmund, M. (2013). Understanding barriers to
hepatitis c virus care and stigmatization from a social perspective. Clin. Infect.
Dis. 57(Suppl. 2), S51–S55. doi: 10.1093/cid/cit263

Valtorta, N. K., Kanaan, M., Gilbody, S., and Hanratty, B. (2016). Loneliness,
social isolation and social relationships: what are we measuring? A novel
framework for classifying and comparing tools. BMJ Open 6:e010799. doi: 10.
1136/bmjopen-2015-010799

Vere, C.-C. (2009). Psychosocial stress and liver disease status. World J.
Gastroenterol. 15:2980. doi: 10.3748/wjg.15.2980

Vilhena, E., Pais-Ribeiro, J., Silva, I., Pedro, L., Meneses, R. F., Cardoso, H., et al.
(2014). Psychosocial factors as predictors of quality of life in chronic portuguese
patients. Health Qual. Life Outcomes 12:3. doi: 10.1186/1477-7525-12-3

Weiss, J. J., Bräu, N., Stivala, A., Swan, T., and Fishbein, D. (2009). Review
article: adherence to medication for chronic hepatitis C-Building on the model
of human immunodeficiency virus antiretroviral adherence research. Aliment
Pharmacol. Ther. 30, 14–27. doi: 10.1111/j.1365-2036.2009.04004.x

Weissenborn, K., Krause, J., Bokemeyer, M., Hecker, H., Schüler, A., Ennen,
J. C., et al. (2004). Hepatitis C virus infection affects the brain-evidence from

psychometric studies and magnetic resonance spectroscopy. J. Hepatol. 41,
845–851. doi: 10.1016/j.jhep.2004.07.022

WHO (1999). Report of a WHO consultation organized in collaboration with the
viral hepatitis prevention. J. Viral Hepat. 6, 35–47. doi: 10.1046/j.1365-2893.
1999.6120139.x
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