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Abstract:  Chronic  infection  with  Hepatitis  C  virus  (HCV)  is  common  and  can  result  in  serious  and  sometimes  fatal  liver
complications. The impact of HCV on the liver can be further complicated by medical and psychological comorbidities. Depression,
substance use, and pain syndromes are frequent co-morbid conditions in people with HCV and diminish functioning, quality of life,
and treatment compliance. Understanding the underlying biological mechanisms of these comorbid conditions within the context of
HCV may help elucidate factors contributing to their co-occurrence, perhaps mediated via pro-inflammatory cytokines. The current
review provides a synthesis of the literature on depression, substance use disorders and chronic pain in the presence of HCV. The
review includes studies conducted with both veteran and civilian populations. The implications for assessment and antiviral treatment
of HCV will be considered.
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INTRODUCTION

Approximately  2%  of  Americans  are  chronically  infected  with  Hepatitis  C  virus  (HCV),  making  it  the  most
common blood-borne disease in the United States [1]. Among people infected with HCV approximately 20-25% will
develop cirrhosis and as many as 3-4% will develop hepatocellular carcinoma [2, 3]. HCV is often accompanied by
significant medical and psychiatric co-morbidities that can complicate the course of illness. Some of the more common
co-occurring disorders that have received empirical attention include depression, substance use disorders (SUDs), and
chronic pain.

The prevalence of depression-related diagnoses has been reported to be higher among individuals with HCV as
compared  with  the  general  population.  It  is  estimated  that  20% to  40% of  people  with  HCV experience  clinically
significant symptoms of depression [4 - 9]. Interferon-alpha (IFN) has been the most common treatment for HCV (prior
to  the  advent  of  IFN-free  treatments)  and  there  are  numerous  neuropsychiatric  consequences  of  IFN  treatment,
including depression. Depressive symptoms that precede the start of antiviral therapy can be significantly aggravated by
treatment with IFN [10 - 13]. Also, IFN-induced depressive symptoms, if undiagnosed and left untreated, can have a
considerable adverse impact on adherence to and completion of antiviral treatment [11, 14].
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Substance  use  disorders  are  another  important  comorbidity  to  consider  in  individuals  with  HCV.  Alcohol
usedisorders (AUDs) are commonly found among HCV patients [6, 15, 16], can further compromise hepatic function
[17  -  23],  and  are  a  major  reason  for  healthcare  providers  excluding  people  from  antiviral  treatment  [24  -  26].
Intravenous  drug  use  (IDU)  not  only  complicates  HCV  progression  and  treatment  but  now  accounts  for  the  vast
majority of HCV infection; the sharing of drug injection equipment places users at very high risk of contracting the
virus [15, 16, 23, 27]. Overall, SUDs are the primary cause of HCV transmission, significantly increase the risk of HCV
infection (even among people without IDU who have AUD), and are often considered the basis for exclusion from
antiviral treatment [16, 25, 27, 28].

The prevalence of pain-related diagnoses is also higher among individuals with HCV compared to those without the
virus [29 - 32]. Pain-related diagnoses include musculoskeletal disorders as well as arthritis and fibromyalgia [33, 34].
This association may be attributable to a variety of complex etiological factors, including psychological, social, and/or
biological variables [35 - 37].

In this review, studies that investigate the relationships among depression, SUD, and chronic pain in people with
HCV will be examined. The interactions among these comorbidities within the context of HCV infection provide an
opportunity to elucidate the underlying biological mechanisms of these conditions. Furthermore, these conditions can
impact  factors  that  are  critical  to  the  health  of  individuals  with  HCV,  including  health  care  utilization,  treatment
adherence, and quality of life.

Hepatitis C and Depression

The prevalence of depression is higher among individuals with HCV as compared to those without the virus [15,
38]. Increased rates of depression among HCV patients may be attributable to a variety of factors that can be examined
from three perspectives:

depression associated with HCV and related complications,1.
associated psychosocial variables that may confer increased risk of depression, and2.
IFN-induced depression.3.

Tables 1-4 presents selected studies related to HCV and depression.

Table 1. Depression, HCV and health related quality of life (HRQOL).

References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression, Mood
and HRQOL1

Outcome

Singh et al. [39] 82 liver transplant candidates
with and without HCV (42
patients with HCV and 40 with
other liver diseases) from the
Liver Transplant Center a VA
Hospital

Prospective assessment (4 years)
of quality of life, psychological
distress, depression and coping.

Beck depression
Inventory (BDI),
Ways of Coping
scale, (WOCS),
Profile of Mood
States (POMS)

Patients with
HCV were significantly more
depressed than patients without HCV.

Lee et al. [38] 500 patients with HCV referred
to a hospital Hepatology clinic

Retrospective medical record
review of HCV, liver disease, and
comorbidities

Chart diagnoses in
medical records

24% of patients had chart diagnoses of
depression; two thirds of these
individuals were prescribed
antidepressants.

Foster et al. [40] 76 patients with HCV attending
a hospital outpatient clinic

Prospective assessment (3
months) of the effects of HCV
infection in the absence of
cirrhosis, on patients’ quality of
life.

Short Form-36
(SF-36)

Patients with chronic HCV infection
had marked reduction in HRQOL;
physical symptoms may contribute
directly to this reduction.

Dwight et al. [5] 55 patients with HCV from a
Hepatology clinic at a
University hospital

Prospective assessment (1 year)
to examine how fatigue and
functional disability correlate
with depression severity

Psychiatric
Interviews

Severity of depressive symptoms was
highly correlated with fatigue severity
and disability. However, measures of
hepatic disease severity and interferon
treatment were not correlated with
severity of depression
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References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression, Mood
and HRQOL1

Outcome

McHutchinson et al.
[10]

912 patients with HCV in a
multicenter clinical trial of
combination therapy for HCV.

Prospective evaluation (24 or 48
week treatment period) of the
effect of HCV as well as antiviral
therapy on health-related quality
of life (HRQOL) and work
functioning.

HRQOL, SF-36,
Self-report

Patients with HCV had low HRQOL
that improved in those were
successfully treated and who achieved
SVR.

El-Serag et al. [15] 33,824 Veterans infected with
HCV and over one million
Veterans not infected with
HCV hospitalized in VA
hospitals between 1992-1999

Retrospective chart review of
psychiatric and substance use
disorders.

Chart diagnoses in
medical records

Patients with HCV were more likely to
have depression than non HCV-
infected controls (49.5% vs 39.1%)

Gallegos-Orozco
[43]

157 patients with HCV
attending a Hepatology clinic

Prospective assessment (12
months) of HRQOL, depression,
and illness understanding

SF-36 Zung Rating
Scale for
Depression
(ZRDS).

Patients had significantly lower
HRQOL scores associated with
depression and poor illness
understanding.

Golden et al. [7] 90 patients with HCV
scheduled for IFN- based
therapy at a University
Hospital Hepatology Clinic

Cross sectional assessment of
Major depressive Disorder
(MDD),anxiety disorders and
associated risk factors prior to
IFN- based therapy

Structural Clinical
Interview for the
DSM (SCID)

28% had a 1-month prevalence of
MDD; 36% had a lifetime diagnosis of
any depressive disorder. Depression
was associated with poorer work and
social adjustment, higher illness related
stigma, high levels of physical
symptoms, and more cognitive
concerns.

Nelligan et al. [8] 881 Veterans with HCV from
VA Hospital Hepatology Clinic

Prospective cohort study (4
years) to assess the prevalence
and severity of depression

BDI Approximately one third of Veterans
with HCV endorsed significant
depressive symptoms, independent of
ongoing antidepressant treatment.

1Refer to Appendix A for list of measures associated with abbreviations.
Notes:
-Original studies with >15 subjects with HCV were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies were omitted.

Depression Associated with HCV and Related Complications

Several studies have examined the impact of chronic HCV on mood. Individuals who have end stage liver disease
(ESLD) caused by HCV are more likely to manifest symptoms of depression as compared with those who have ESLD
unrelated to HCV [39]. HCV infection, even in the absence of cirrhosis, has been associated with diminished quality of
life and quality of life has been reported to improve when sustained viral response (SVR) is achieved [40, 41]. Several
studies report that individuals with HCV have significantly lower quality of life relative to healthy population controls
[40, 42, 43]. In a study of 157 HCV patients with no previous history of antiviral treatment, approximately 60% had
significant symptoms of depression. Furthermore, HCV patients with depression demonstrated lower quality of life
scores than those without depressive symptoms [43]. While the specific reasons for the association between depression
and quality of life are unclear, possible explanations could include the emotional distress associated with functional
impairment related to chronic HCV. Individuals with HCV often have high levels of fatigue and pain, which may affect
mood or be attributable to somatic symptoms of depression [5, 9, 30]. Another potential explanation for depressive
symptoms is central nervous system involvement in HCV. The virus may directly impact the central nervous system in
a manner that can influence mood, including alterations in dopamine and serotonin neurotransmission [44].

HCV, Depression, and Common Psychosocial Correlates

Psychosocial factors that commonly co-occur with HCV can increase risk of depression. Substance use disorders (to
be discussed in depth later in this review) commonly co-occur with HCV and are also a risk factor for depression. SUDs
frequently  co-occur  with  psychiatric  disorders  and  are  more  common among  people  with  schizophrenia  and  mood
disorders, regardless of HCV status [45 - 49]. As such, SUDs alone are a risk factor for other psychiatric disorders
among individuals with HCV. Socioeconomic variables can also serve as significant risk factors, as rates of HCV and
depression are higher in economically disadvantaged populations [50, 51]. Identifying risk factors for depression as well
as screening for depression is particularly important prior to the start of treatment; pre-existing depression can worsen
during the course of treatment with interferon, and greater depression symptom severity increases the likelihood of

(Table 1) contd.....
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developing IFN-induced depression [5, 11, 52].

Interferon-induced Depression

Until  recently,  IFN has  been  the  primary  component  of  antiviral  treatment.  Initially,  regular  IFN was  given  as
monotherapy by injection 3-5 times per week and SVR was relatively poor. Pegylated formulations of IFN allowed
once  per  week  injections  and  dramatically  increased  SVR,  particularly  when  given  in  combination  with  ribavirin.
Existing  published research  suggests  that  patients  with  HCV who are  treated  with  IFN commonly  have  significant
depressive  symptoms,  usually  within  the  first  3  months  of  treatment  [11,  53,  54].  The  prevalence  of  IFN-induced
depression in HCV patients varies across studies and ranges from 16% to nearly 40%; the recorded rates of depression
are dependent on use and frequency of use of depression screening instruments [11, 12, 41, 55 - 57].

Multiple proposed mechanisms exist by which IFN therapy may result in depressive symptoms [54]. Interferon may
increase serotonin reuptake and decrease serotonin concentrations in the brain, which can result in depressed mood [58,
59]. An increase in pro-inflammatory cytokines due to IFN therapy has been associated with depressive symptoms [60,
61], tryptophan (a precursor of serotonin) depletion [62], and immune response activation that can adversely affect
brain structures [63]. The increased risk of IFN-induced depressive symptoms can result in decreased antiviral treatment
adherence, increased discontinuation rates, and decreased completion rates if depression is not promptly diagnosed and
treated with antidepressants [11, 14].

Given the very high rates of IFN-induced depression and the potential impact on treatment compliance, clinicians
have sought ways to ameliorate depressive side effects by using antidepressant medications. Initial case reports and case
series show that various antidepressant medications (selective serotonin reuptake inhibitors [SSRIs], imipramine and
bupropion) are effective in treating IFN-induced depression [64 - 68]. Subsequent studies that prospectively assessed
depressive  symptoms  in  Veterans  with  HCV  on  IFN-based  antiviral  therapy  showed  that  SSRIs  were  effective  in
treating IFN-induced depression, thus allowing continuation and completion of antiviral therapy [11, 69]. Prevention of
IFN-induced depression by using antidepressants prophylactically has been shown to be effective in individuals who
previously had IFN-induced depression [13, 51, 70 - 72]. A retrospective case series that compared Veterans with HCV
and no pre-existing depression to those with HCV and pre-existing depression treated with antidepressants prior to
beginning antiviral therapy did not find differences in completion rates or SVR between groups [73]. Also, a recent
randomized double-blind placebo-controlled study that monitored patients for IFN-induced depression after antiviral
therapy was initiated and randomized them to either citalopram or placebo showed benefits in alleviating depressive
symptoms with citalopram but not placebo [74]. However, other studies assessing the benefit of prophylactic use of
SSRIs showed no benefit for SSRIs when compared to placebo in preventing IFN-induced depression, but SSRIs may
have blunted the magnitude of depressive symptomatology [68, 75, 76].

Overall,  depressive  symptomatology  is  common  among  patients  with  HCV  and  may  be  exacerbated  by  other
psychosocial variables and IFN-based treatments. However, studies suggest that management of depressive symptoms
during antiviral treatment is easily achieved and therefore depressive symptoms should not be used as a reason not to
treat people who have HCV.

Hepatitis C and Substance Use Disorders

Substance use disorders are a well-known comorbidity among individuals with Hepatitis C [6, 7, 15, 16]. AUD and
IDU in particular are common sources of adversity among this population and directly affect rates of infection and
disease severity. While alcohol is known to impact functioning of the liver, central nervous system, and gut [77 - 81],
HCV can further compound the adverse health consequences of drinking. Similar to comorbid depression, SUD can
impact quality of life, treatment viability, and outcomes. Tables 5 and 6 present selected research related to HCV and
SUD.

Alcohol Use and Disease Progression in HCV

Alcohol  use  is  extremely  common  among  patients  with  Hepatitis  C  and  is  particularly  problematic  for  this
population  [6,  15].  The  prevalence  of  HCV is  7  to  10  fold  higher  in  individuals  with  an  AUD than  in  the  general
population, and individuals with HCV compose up to 43% of patients with liver disease and co-occurring AUDs [23,
82]. Also as many as 60% of people with HCV have a history of alcohol use and over half of patients presenting to
hepatology clinics report drinking alcohol in the past year [6, 82]. Heavy or excessive alcohol consumption can impact
liver disease progression and worsen the outcome of HCV [20, 23, 83]; it significantly exacerbates the development of
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cirrhosis, hepatocellular carcinoma, and ESLD [17, 18, 20 - 22, 83 - 87].

Overall, alcohol use is thought to act synergistically to accelerate liver injury and can contribute to the development
of fibrosis and cirrhosis in this population, even in moderate (20 to 80 grams per day) and lower amounts (1 to 30 grams
per day) [17, 19 - 23, 85]. Reducing or abstaining from alcohol consumption can slow the progression of liver disease
and reduce or eliminate the negative health consequences of alcohol use in HCV-infected individuals [88]. A summary
of the literature on this relationship can be found in Table 5.

Injection Drug Use and Other Substances with HCV Infection

Intravenous drug use is a leading cause of HCV infection and currently accounts for the majority of HCV infection
in United States and other developed countries [89]. Approximately 80-95% of injection drug users have HCV [90].
IDU accounts for 60% to 90% of new HCV infections in the United States [23, 89 - 91].

HCV  risk  among  injection  drug  users  is  due  to  sharing  drug  preparation  and  injection  equipment.  The  risk  of
infection among individuals who share needles or other equipment is between 50% and 80% after one year, and nearly
100% after eight years [23, 92, 93]. As compared with uninfected injection drug users, injection drug users with HCV
are more likely to inject for longer periods of time, use heroin and crack cocaine, and consume more alcohol [94 - 96].
Injection drug users with HCV who are homeless and use other drugs are more likely to screen positive for problem
drinking behaviors, and are likely to report an increase in risk-taking behaviors that could potentially lead to infection or
reinfection [55, 95]. Use of substances such as heroin, crack cocaine, and alcohol is also associated with HCV infection,
independent of IDU exposure; rates of HCV among people with non-IDU SUD have been reported to be as high as 29%
[23, 96].

Treatment of Individuals With HCV and SUD Comorbidities

Treatment of HCV among people with SUD is a long-standing and complicated issue. Co-occurring SUDs were
previously  considered  a  contraindication  for  antiviral  treatment,  and  alcohol  use  has  been  reported  to  be  the  most
common contraindication for antiviral therapy [25, 97, 98]. Some studies suggest that patients with SUD were subjected
to social bias and preexisting expectations for failure during the course of antiviral therapy [24, 99]. Common reasons
for exclusion included poor adherence to treatment regimens, greater risk of antiviral treatment side effects (such as
depression), higher risk for reinfection (particularly among adults with a history of IDU), and the lack of urgency for
treatment initiation in this population [89].  Overall,  these issues were thought to not only complicate the treatment
process but also decrease the likelihood of successful treatment outcomes.

However, more recent studies suggest that antiviral treatment is viable in this population and treatment outcomes do
not differ significantly between HCV-infected individuals with and without a history of SUD. One retrospective chart
review of HCV-infected Veterans with and without SUDs suggests that compliance and rates of SVR are similar [100].

Other studies suggest that SUDs/AUDs can be well managed and should not automatically exclude patients from
antiviral treatment [55, 89, 101]. One study comparing HCV-infected people with psychiatric disorders, methadone
substitution, and former drug addiction to controls without psychiatric/drug problems found similarities in SVR rates
[102]. This suggests treatment can be effective, even in high-risk populations. Studies suggest that patients with HCV
infection and SUDs who attend a substance abuse treatment program are more likely to receive and complete HCV
treatment when compared with patients who never attended treatment [91, 96]. Similarly, these individuals are more
likely  to  abstain  from alcohol,  are  less  likely  to  reinitiate  IDU,  and are  more  likely  remain  sober  six  months  post-
treatment [96, 103]. Interventions that focus on different aspects of recovery from alcohol use, including motivational
enhancement, have been found to promote abstinence among individuals with HCV [104].

Early  notification  and  education  provided  to  patients  who  are  newly  diagnosed  with  HCV  may  increase  their
motivation  for  antiviral  treatment  initiation,  enhance  positive  healthy  lifestyle  transitions,  promote  abstinence,  and
improve antiviral treatment compliance [96]. Studies indicate that injection drug users who are aware of their HCV
status tend to engage in fewer HCV risk-related behaviors than those who do not know their status [94]. On the other
hand, studies suggest that knowledge of alcohol-related complications of HCV does not directly result in reduction of
alcohol consumption within this population [95, 105]. As such, approaches to reduce harmful drinking may require
careful consideration and should address underlying reasons for continued alcohol use, as opposed to simply providing
information on alcohol-related complications [95].

Overall,  comprehensive  HCV  care  requires  prevention  counseling  and  education,  screening  for  risk  behaviors,
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assessment and treatment of psychiatric co-morbidities, care management of substance abuse treatment services, as well
as providing social support [91, 92, 106].

Hepatitis C and Pain

Chronic  pain  affects  more  than  one-third  of  U.S.  adults  and  is  often  associated  with  medical  and  psychiatric
comorbidity [107], decreased quality of life [108], and increased medical utilization [109]. Studies suggest that the
etiology  of  chronic  pain  and  the  transition  from acute  to  chronic  pain  are  associated  with  various  biopsychosocial
factors. [110]. Table 7 identifies studies investigating the association between pain and HCV.

Pain is a major concern for individuals with liver disease. The prevalence of pain is particularly high in people with
HCV (30-40%) and chronic liver disease (17% to 24%), with some estimates ranging as high as 50% to 81% in this
population [29, 30, 32, 35, 111, 112]. Pain intensity varies but in some cases has been reported to be moderate to severe
in over 50% of patients; pain poses a significant challenge for individuals with HCV and is associated with diminished
quality of life and impaired role functioning [112].

Pain Diagnoses in Patients with HCV

Musculoskeletal  pain  diagnoses  are  significantly  more  common  in  individuals  with  HCV  than  in  non-infected
comparison  groups  [30,  32,].  Other  common  symptoms  include  sleep  disturbance,  headache,  and  fatigue  [113].
Common pain-related diagnoses include arthritis (61%), low back pain, (63%), and joint or neck pain (75%); 50% of
individuals report at least two or three pain diagnoses and up to 22% have reported four or more [36].

In  addition  to  chronic  pain  symptoms,  pain-related  diagnoses  such  as  peripheral  neuropathy,  fibromyalgia
syndrome, and other rheumatic symptoms (arthralgia, myalgia, and paresthesia) are also more prevalent in individuals
with HCV [30 - 33, 113 - 115]. Across studies, fibromyalgia was reported in 18.9% to 57% of patients with HCV [34,
113].

Etiological Factors for Pain and Pain Severity

The cause of pain in people with HCV is unclear; potential etiological factors include HCV disease-related variables
and psychosocial factors, including psychiatric and substance use disorder comorbidities [35]. Abnormalities in immune
functioning and pro-inflammatory cytokines may also play a role in HCV pain-related diagnoses.  One study found
similarities in cytokine elevations that develop in fibromyalgia and those thought to be related to the immune response
to HCV [115]. Although the exact relationship between these conditions has yet to be determined, it is believed that
pro-inflammatory cytokines may play a crucial role.

Psychosocial  variables,  particularly  depression  severity,  may  also  account  for  increases  in  pain  severity,  pain
intensity, and effects on pain functioning [35]. These variables, including depression and substance abuse, are not only
common among individuals with HCV [6, 7, 31] but are also highly associated with chronic pain independent of HCV
status [36, 107, 116, 117].

Quality of Life

Pain-related comorbidities contribute to a significantly greater number of symptoms and behaviors known to impair
physical functioning and quality of life in people with HCV [31, 37]. Chronic pain interferes with daily activities, living
skills, and relationships; it affects the experience of HCV, increases the endorsement of HCV-related symptoms, and
increases physical impairment [31, 34, 35, 111]. Even minimal levels of pain warrant intervention, as the recognition
and management of pain conditions with HCV will likely improve quality of life in this population [31, 120]. For those
with pain and co-morbid depression, treating depressive symptomatology may improve the perception of pain and thus
improve quality of life [34, 35].

Healthcare Utilization and Treatment for Pain

People who have HCV and chronic pain comorbidities are more frequent users of medical services than people with
HCV  who  do  not  have  chronic  pain.  The  co-occurrence  of  pain  is  related  to  higher  utilization  of  healthcare  and
disability services among these individuals [31, 111, 112]. HCV and co-occurring pain has been associated with greater
number of inpatient medical and psychiatric hospitalizations as well as a higher number of outpatient encounters with
providers of primary care, physical therapy, and occupational therapy [111, 112].
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Non-steroidal  anti-inflammatory  drugs  (NSAIDs),  acetaminophen,  and  prescription  opioid  medications  are
frequently prescribed for chronic pain [119]. Studies suggest that as many as 25% of patients with chronic liver disease
receive opioid medications, [31, 36, 112]. Within the context of the dramatic increase in opioid prescribing in the last 10
to 15 years [120, 121] as well as common psychiatric and SUD co-morbidities found in patients with HCV, prescription
opioid use greatly increases the risk of accidental or intentional overdose [122]. Opioid use in particular is known to
increase with the progression of liver disease, which may reflect worsening pain or challenges in utilizing non-opioid
pharmacological agents for pain management in this population [112].

There are special considerations when treating chronic pain in individuals with HCV. NSAIDs and acetaminophen
can be detrimental for patients with severe liver disease particularly when used in high dosages [119]. As noted earlier,
prescription opioids hold the risk for abuse and accidental or intentional overdose, particularly in those with a history of
SUD  and/or  psychiatric  illness  [35,  119,  122].  Interferon-based  therapies  are  known  to  significantly  impair  daily
functioning and are associated with significant somatic symptoms, such as headache and various myalgias [123]. As
such, patients with HCV and co-morbid pain diagnoses may be at risk for worsening symptoms and therefore more
likely to use pain relieving medications that may alter or worsen their liver health. Careful consideration must be given
when  treating  HCV  patients  with  chronic  pain  and  addressing  the  potential  comorbidities  or  symptoms  that  may
accompany antiviral treatment [123]. Greater emphasis must be placed on pharmacological and non-pharmacological
treatments for pain in patients with HCV and comorbid chronic pain, including evidence-based psychotherapies that
target pain, SUD, and depression [36, 111].

The Presence of Multiple Comorbidities with HCV

In addition to research pertaining to single comorbidities with HCV, there is growing recognition of complexities
related to HCV in people with two or more of the aforementioned conditions/diagnoses (i.e.,  depression, SUD, and
pain).  The  proceeding  sections  will  review  relevant  findings  related  to  multiple  comorbidities  with  HCV.  Fig.  (1)
presents a conceptual model of interrelationships among depression, substance abuse and pain in people with HCV.

HCV and Comorbid Depression and Substance Use Disorders

The presence of both depression and SUD is often observed in patients with HCV [53]. Several studies, primarily
retrospective chart reviews, have examined the prevalence of psychiatric and substance use disorder co-morbidities in
Veterans  with  HCV  infection.  Medical  record  reviews  of  Veterans  with  HCV  hospitalized  in  Veteran  Health
Administration (VHA) facilities between the years 1992 to 1999 showed that 86.4% had at least one psychiatric or
substance use comorbidity and the vast  majority of  these had both [15].  A second retrospective chart  review study
reported  that  89%  of  Veterans  with  liver  disease  attributable  to  HCV  had  documented  psychiatric  and/or  SUD
diagnoses  [124].

Several studies have prospectively examined patients presenting for treatment in hepatology clinics. An initial study
of current injection drug users with and without HCV found that 57.2% of patients with HCV had significant depressive
symptoms as compared with 48.2% of the HCV-negative patients. This study found differences between groups in two
specific dimensions of depression.  Those subjects in the HCV-positive group scored lower on the “positive affect”
dimension and higher on a “somatic/retarded activity” dimension. Also injection drug users with HCV had more severe
depressive symptomatology [125]. Another study of patients with HCV who presented to a hepatology clinic found that
44.2% had depression, 38.1% had an anxiety disorder, 20.8% had post-traumatic stress disorder (PTSD), 26.7% had
alcohol-related problems, and 37.2% had two or more disorders [126]. Yet another study found that 93% of patients
reporting to hepatology clinics for their initial assessment of HCV had an active or previous history of at least one
psychiatric disorder and the majority had at least two disorders; depression was the most common disorder [6]. Also,
35% of Veterans had current BDI-II scores that suggested moderate-to-severe depression (i.e., a score greater than 18),
and 21% had scores on the AUDIT-C that suggested current heavy alcohol use [6]. In summary multiple psychiatric
(particularly depressive disorders) and substance use comorbidities are frequently present in people with HCV.
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Fig 1. Interrelationships among depression, pain and substance use in patient with Hepatitis C.

Somatic and Affective Depression in HCV

Existing evidence suggests  that  HCV is  distinctly  associated with  cognitive/affective and somatic  symptoms of
depression. A factor analysis of Beck Depression Inventory (BDI-II) scores in approximately 800 veterans with HCV
suggested two primary symptom clusters: Cognitive-Affective and Somatic [9]. Items (or symptoms) for the Cognitive-
Affective cluster included pessimism, past-failure, guilty feelings, self-dislike and worthlessness; items for the Somatic
cluster  included  loss  of  energy,  appetite  changes,  concentration  difficulty  and  fatigue.  This  study  highlights  the
importance  of  recognizing  depression  as  a  multidimensional  construct  in  HCV patients  that  can  have  physical  and
psychological manifestations.

The distinction between somatic and affective clusters of depressive symptomatology in patients with HCV is also
important to understand within the context of antiviral treatment. A study of 32 treatment naïve Veterans found that
treatment with IFN was associated with a significant increase in depressive symptoms when comparing pre-treatment
depression  scores  to  scores  after  16  weeks  of  IFN  exposure  [127].  The  most  prominent  increases  in  depressive
symptoms included loss of appetite, fatigue and irritability (or neurovegetative and somatic symptoms), which were
elevated during the first two weeks of IFN exposure and continued to increase through the 16 weeks of IFN treatment.
These increases were predicted by high levels of Tumor Necrosis Factor – Alpha (TNF-α) and low levels of serotonin
levels prior to IFN exposure.

Another study examined this relationship in 764 HIV-infected patients, of these 160 (21%) were co-infected with
HCV [128]. The patients who were co-infected with HCV had an increase in depression severity and this difference
remained  after  adjusting  for  substance  use.  However,  HCV  was  no  longer  associated  with  depression  when  non-
depression somatic symptoms were included in the multivariate analysis as covariates [128]. Overall these findings
indicate  a  strong  relationship  between  symptom  burden  and  depression,  as  somatic  symptoms  (independent  of
depression)  may  indirectly  contribute  to  the  presence  and  severity  of  depression  in  this  co-infected  population.

Among somatic symptoms of depression, fatigue is common in HCV and some studies suggest that it too may relate
to co-morbid psychiatric illness rather than to hepatic disease severity secondary to HCV infection. One study found
that of a sample of HCV patients 40% were currently depressed, 70% had lifetime depression/dysthymia, 56% had
lifetime  histories  of  problematic  alcohol  use,  and  46%  had  lifetime  histories  of  illicit  drug  use  [5].  In  this  study
depression was not associated with liver disease severity (as determined by the Knodell Score and fibrosis stage) but
was associated with somatic symptoms and interference from fatigue. These findings indicate that fatigue and disability
may be more closely related to the severity of depression than to the severity of hepatic disease.

Effect of Pain in Veterans with HCV and SUD

Patients with HCV and comorbid SUD have been reported to have significantly higher rates of diagnoses related to
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pain  than  patients  with  HCV  who  do  not  have  a  comorbid  SUD  [32].  Also  the  use  of  social  supports  as  coping
mechanism for chronic pain and pain catastrophizing were found to be associated with the severity of pain [36].The
relationship between pain and substance use in individuals with HCV is important to consider, particularly within the
context of pharmacological pain management.

Studies have demonstrated an association between opioid use and psychological variables in HCV patients with
pain. One chronic liver disease study found that among 1,286 participants, 34% had pain and 25% were prescribed
opioid  medications  [112].  Furthermore  of  people  with  pain  more  than  50% rated  their  pain  as  moderate  to  severe.
Emotional distress was the strongest predictor of pain followed by non-white race, symptoms suggestive of a mood
disorder,  sleep  disturbance  or  fatigue,  and  advanced  liver  disease.  Predictors  of  prescription  opioid  use  included
advanced liver disease as well as etiology of liver disease, emotional distress, symptoms suggestive of a mood disorder,
nicotine use and age. The high prevalence of pain and opioid use in people who have chronic liver disease is evident in
this study. Furthermore psychological factors were most strongly associated with pain and opioid use and suggest that
therapeutic interventions should target these factors.

In a retrospective medical record review study of 8,224 Veterans with HCV, 29% had been prescribed an opioid
medication in the past year and 46% had been prescribed an opioid medication in the last 3 years [32]. Sixty-seven
percent of these Veterans had documented pain-related diagnoses and over half had a SUD. Veterans who had both pain
and a SUD were less likely to receive opioid medications than Veterans who only had a pain-related diagnosis.  Of
interest Veterans with co-occurring pain and a SUD were no more likely to get an early opioid medication prescription
refill than Veterans with a pain-related diagnosis and no comorbid SUD. Specific to Veterans who had a pain-related
diagnosis  and  an  opioid  use  disorder,  they  had  fewer  early  opioid  fills  than  Veterans  who  had  only  a  pain-related
diagnosis [32].

Overall these findings suggest that people with HCV are also very likely to have comorbid pain-related diagnoses
and one or more SUDs, and receive prescriptions for opioids. However, there is no evidence to suggest that people who
have HCV and comorbid SUD are misusing prescribed opioids. This last point has particular implications for antiviral
treatment.

DISCUSSION

The  present  review  highlights  the  importance  of  understanding  the  complexities  that  can  arise  when  HCV  is
accompanied by depression, SUD, and/or chronic pain. Overall, studies suggest that psychiatric disorders as well as
substance use disorders are highly prevalent in people with HCV and are associated with adverse experiences of illness
and  lower  quality  of  life.  Furthermore  psychosocial  variables,  such  as  depression,  can  significantly  exacerbate  the
severity of pain as well as and pain functioning in this population. Both pain and depression independently increase the
likelihood  of  high  risk  behaviors  such  as  excessive  alcohol  and  substance  use,  which  in  return  can  dramatically
accelerate the progression of liver disease caused by HCV.

Psychiatric, substance use, and pain disorders may occur and co-occur independent of HCV infection. However, the
co-occurrence of one or more of these conditions is significantly more likely in patients with HCV and provides an
opportunity to examine the common underlying biological mechanisms shared among these co-morbidities. The co-
occurrence of these disorders significantly impairs quality of life and daily functioning in this particular population and
may also adversely affect eligibility for antiviral treatment.

Understanding the intersection of biological and psychosocial factors that adversely impact patients with HCV is
critical and has important implications for the trajectory of infection and treatment. Rather than existing in isolation,
chronic HCV and its comorbidities likely interact with each other in a manner that can significantly affect the severity
and course of illness and the patient’s subjective experience of it. For example, substance abuse can not only result in
transmission of HCV but introduces challenges with regard to modifying patient behavior to engage in and adhere to
antiviral treatment. As noted earlier, an increase in pro-inflammatory cytokines, particularly during treatment with IFN-
based therapies, can be associated with depressive symptoms and pain. In turn, these symptoms can exacerbate previous
substance  use  as  a  means  of  self-medication.  Furthermore,  aggravation  of  depressive  symptoms  and  pain  may
complicate factors that are critical to management of HCV, such as antiviral treatment adherence. Accounting for this
interplay  of  variables  allows  conceptualization  of  HCV  as  a  biopsychosocial  phenomenon  rather  than  a  medical
condition alone.
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Implications For Assessment and Treatment

Multiple  comorbidities  found  among  patients  with  HCV  underscores  the  necessity  for  care  that  can  meet  the
multifaceted  needs  of  these  patients.  Providers  who  can  address  both  medical  and  mental  health  concerns  are
instrumental in providing optimal care for patients with HCV. As such, an interdisciplinary team approach may best
meet the needs of patients with HCV. Interdisciplinary teams that can provide both medical and social support to the
patient will increase the likelihood of completion of antiviral treatment [129, 130]. This integrated model of care makes
it more likely that depression and other psychiatric side effects will be identified during the course of antiviral treatment
and allow people who have pre-existing psychiatric illness (even if a serious mental illness) to initiate and complete
treatment for HCV [131].

Furthermore, routine screening for AUDs and SUDs is imperative prior to the start antiviral therapy. Studies suggest
that individuals who are abstinent six months prior to treatment have better outcomes and are more likely to obtain
SVR. Although abstinence among mild to moderate drinkers is not required, all levels of alcohol consumption should
be assessed prior to- and carefully monitored throughout the duration of-antiviral treatment. History of SUD should not
be exclusionary for treatment, but need to be proactively assessed and managed.

Studies  suggest  that  drug  abuse  treatment  centers  that  deliver  both  medical  and  psychosocial  services  result  in
higher patient utilization of these services, better compliance with medications that are prescribed and better medical
outcomes [91]. Detecting HCV infection in the structured setting of SUD treatment clinics is optimal for early HCV
diagnosis and antiviral treatment and has a positive influence on the outcomes of both substance abuse treatment and
HCV treatment [96]. Routine screening and early interventions for psychiatric disorders and substance use disorders
increases likelihood of early detection and treatment as well as better antiviral outcomes.

As mentioned, substance use and depressive symptoms may negatively impact coexisting pain diagnoses. Studies
indicate that routine screening and treatment of psychiatric disorders (particularly depression) can lead to better pain
management in people who have a chronic liver disease, which, may improve quality of life and treatment outcomes
[132]. Furthermore, physicians who are aware of the wide range of musculoskeletal complaints that may co-occur with
HCV, such as head, back and neck pain, and fibromyalgia syndrome, are in a better position to provide appropriate
health care [113, 118]. It is recommended that people who have HCV and chronic pain are thoroughly assessed for
psychosocial  factors  including  depression  severity,  current  use  of  alcohol  or  other  substances  as  well  as  problems
specifically associated with pain [36].

Table 2. Studies of IFN-induced depression.

References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression1

Outcome

Otsubo et al.
[134]

85 patients with HCV
receiving IFN therapy at a
university hospital

Prospective assessment (6 month
treatment period) of depression
during IFN therapy

Diagnostic and
Statistical Manual for
Mental Disorders –III
Revised (DSM-IIIR),
Hamilton Depression
Rating Scale (HAM-D)

37.3% of individuals who were
asymptomatic for depression at the start
of treatment were diagnosed with MDD
at least once during IFN treatment.

Hosoda et al.
[135]

943 patients with HCV
treated with IFN therapy

Retrospective chart review Chart diagnoses in
medical record

Approximately 4.2% of patients
manifested psychiatric symptoms during
the course of treatment. 2.2% were
diagnosed with a mood disorder with
depressive features.

Mulder et al.
[136]

63 patients with HCV
treated with IFN in a
hospital Hepatology clinic

Prospectively assessed (6 month
treatment period) psychiatric
symptoms, including depression
during IFN treatment

SCID; Hopkins
Symptom Checklist-90
(SCL-90)

No increase in depressive symptoms was
observed.

Hauser et al.
[11]

39 patients with HCV
treated with IFN therapy at
a VA Hospital

Prospective Cohort study (6 to 12
month treatment period) to
determine the incidence of IFN-
induced MDD and the efficacy of
open-label SSRIs to treat IFN-
induced MDD

BDI family history of
MDD, past history of
MDD

A past history of MDD or SUD was not
associated with an increased risk of IFN-
induced MDD. However, patients who
later met criteria for IFN-induced MDD
had baseline BDI scores that were
significantly higher than patients who did
not develop IFN-induced MDD.
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References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression1

Outcome

Dieperink et al.
[57]

55 patients with HCV
treated with IFN therapy at
a VA Hospital

Prospective assessment (24 week
treatment period) of
neuropsychiatric symptoms in
patients receiving IFN-based
antiviral therapy

HAM-D, BDI, ZRDS,
Positive and Negative
Affect Scale (PANAS),
POMS, SF-36

23% of Patients not in psychiatric care at
baseline, developed symptoms consistent
with MDD and 48% required treatment
for neuropsychiatric side effects.

Gohier et al.
[137]

71 HCV patients treated
with IFN therapy

Prospective study (1 year
treatment period) of depressive
and anxiety symptoms during IFN-
based antiviral therapy

Montgomery Asberg
Depression Rating Scale
(MADRS)

Risk of developing depression, suicidal
ideation, or anxiety during treatment was
33%. Risk of developing depression
specifically was 23%.

Horikawa et al.
[138]

99 HCV patients treated
with IFN therapy in a
hospital setting

Prospective study (24 week
treatment period) of MDD during
IFN- based antiviral therapy

HAM-D Approximately 23% of patients
developed IFN-induced MDD; however
59.1% of depressed patients achieved
remission by the end of treatment.

Raison et al.
[139]

102 patients with
HCVtreated with IFN
therapy as part of a
multicenter clinical trial

Prospective cohort study (3 years)
of association between depression
and viral clearance during
treatment with IFN- based antiviral
therapy.

ZRDS Individuals with increased depression
during IFN/ribavirin therapy may be less
likely to experience viral clearance.

Reichenberg et
al. [140]

50 patients with HCV
being treated with IFN
therapy

Prospective study (72 week
treatment and follow up period) of
depression and cognitive
impairment during and after IFN-
based treatment.

Center for
Epidemiological Studies
Depression (CES-D)
Questionnaire

82% developed depressive symptoms
indicative of possible MDD. Higher
baseline (pre-IFN treatment) depression
scores associated with greater severity of
IFN-induced depressive symptoms

Dan et al. [141] 271 patients with HCV
being treated with IFN
therapy

Prospective study (72 week
treatment and follow up period) of
the association between HRQOL
score and
IFN- induced depression/ anemia.

CES-D Depression was a predictor of lower
HRQOL. IFN therapy was not associated
with reduced HRQOL by the end of
treatment.

Hauser et al.
[74]

55 patients with HCV with
and without MDD from a
single VA medical center

Retrospective chart review to
compare completion and SVR
rates

Chart diagnoses in
medical records.

Patients with and without MDD had
similar completion and SVR rates.
Patients with MDD can be safely and
effectively treated with antiviral therapy.

1Refer to Appendix A for list of measures associated with abbreviations. Notes:
-Original studies with >15 subjects with HCV were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies omitted.
- Studies that did not use a depression rating scale were omitted.

It  is  also critical to note the implications of utilizing newer antiviral  drugs in the context of HCV and common
comorbidities. The development of new medications, including direct acting antiviral agents (DAA) that are used to
treat HCV has allowed providers to treat people who have or are at risk for pain, depression, and SUD and otherwise
would have been excluded from antiviral treatment [133]. Telaprevir, simeprevir and sofosbuvir in combination with
IFN therapy can significantly decrease treatment duration without exacerbating side effects of interferon therapy, such
as depressive symptomatology and muscle aches. Ultimately, some patients have been successfully treated in as little as
12 weeks of combination therapy, the time frame after which many of these side effects typically develop.

Table 3. Biological associations and risk factors for IFN-induced depression.

References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression1

Outcome

Bonaccorso et
al. [60]

18 patients with HCV treated
with IFN in a university medical
clinic

Prospective study (7 months) of
serotonin and its precursors in blood
during IFN treatment

MADRS An increase in depression observed, as
well as a decrease in serum 5-HT
levels.

Loftis et al.
[54]

33 HCV patients treated with
IFN therapy in a VA hospital
setting

Prospective assessment of impact of
IFN- based antiviral therapy on
thyroid function and depression

Diagnostic and
Statistical Manual
for Mental
Disorders – IV
(DSM IV), BDI

Depressive symptoms were associated
with IFN therapy, however there was no
observed associations between IFN-
induced depression and changes in
thyroid function

(Table 2) contd.....
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References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression1

Outcome

Yoshida et al.
[142]

50 patients with HCV selected
from larger sample of HCV
patients from south eastern US.

Assessment to determine if promoter
polymorphisms of interferon- α
receptor gene is associated with IFN-
induced depression over 24 weeks of
treatment

ZRDS Promoter GT repeat dinucleotide
microsatellite
polymorphism of the IFNAR1 gene
could serve as a risk factor for
developing depression during treatment
with interferon

Wichers et al.
[143]

16 patients with HCV without
psychiatric disorders treated with
IFN therapy from a University
Medical center

Prospective assessment (24 week
treatment period) of immune
activation/ cytokine blood levels and
associated depression during IFN
therapy

MADRS Findings identified causal relationship
between baseline levels of certain
cytokines and development of MDD
during IFN therapy

Kraus [144] 139 patients with HCV treated
with IFN therapy at a University
Clinic

Prospective assessment (6 years) of
functional gene variants of 5-HT and
depression during IFN-based
antiviral therapy

Hospital Anxiety
and Depression
Scale (HADS)

Allelic variation in 5-HT1A receptor
was associated with IFN induced
depression

Loftis et al.
[61]

23 patients with and without
HCV (16 with HCV and 7
without HCV) from a single VA
hospital

Prospective evaluation of depression
and cytokine levels in HCV

BDI Results show an association between
severity of depressive symptoms and
expression of proinflammatory
cytokines in patients with HCV

1Refer to Appendix A for list of measures associated with abbreviations.
Notes
-Original studies with >15 subjects were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies were omitted.

Table 4. Treatment and prevention of IFN-induced depression.

References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression1

Outcome

Gleason et al.
[69]

15 patients with HCV from
an urban community

Open label clinical trial to
assess the efficacy of citalopram
to reduce symptoms of
depression

HAM-D, Clinical Global
Impressions-Severity of
Illness Scale (CGI-S),
SF-36, SCL-90

Depression in patients with hepatitis C
may be effectively and safely treated
with citalopram.

Laguno et al.
[145]

113 patients co-infected with
HIV/HCV treated with IFN
therapy

Prospective assessment (2
years) of treatment during IFN-
based antiviral therapy

International classification
of Diseases, 10th Revision
(ICD-10)

40% of participants developed
depressive symptoms—of these 44%
were treated with citalopram and
demonstrated depressive symptom
improvement

Kraus et al.
[71]

17 patients with HCV being
retreated with IFN therapy

Prospective study (4 years) of
prophylactic SSRIs in patients
who experienced IFN-induced
depression during previous
treatment

HADS Prophylactic SSRI use reduced
likelihood of IFN-induced depression.

Schaefer et al.
[67]

14 patients with HCV and
psychiatric disorders
receiving citalopram and 22
patients with HCV with and
without psychiatric disorders
not receiving antidepressant
therapy

Prospective assessment of the
efficacy of antidepressant
prophylaxis using citalopram.

Psychiatric interview,
DSM-IV diagnostic criteria.

Pre-treatment of psychiatric patients
with citalopram significantly reduced
the incidence of major depression
during the first 6 months of antiviral
treatment as compared to the two
control groups.
Patients who developed symptoms of
major
depression during IFN therapy could
also be improved by anti-depressive
treatment.

Morasco et al.
[75]

33 patients with HCV
recruited from multiple VA
hospitals

Randomized double blind
placebo controlled trial
assessing efficacy of paroxetine
in preventing IFN-induced
depression

SCID, HAM-D Depression developed in an average of
33.3% of patients (35.7% in the
paroxetine group vs. 31.6% in the
placebo group) -label treatment with
paroxetine helped reduce depressive
symptoms when implemented after the
initiation of antiviral treatment

(Table 3) contd.....
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References Sample Size and
Characteristics

Purpose and Design Rating Scales for
Depression1

Outcome

Morasco et al.
[81]

39 patients with HCV
recruited from two VA
hospitals

Randomized controlled trial
examining the efficacy of
citalopram to prevent IFN
induced depression

SCID, BDI, MADRS Citalopram did not prevent the onset of
IFN-induced depression;
neuropsychiatric side effects should be
well monitored during treatment with
IFN.

Kraus et al.
[72]

100 outpatients with HCV
from a University Liver
Clinic

Randomized, double blind,
placebo controlled study to
assess the efficacy of SSRIs to
treat IFN induced depression

HADS Citalopram treatment is highly effective
in HCV patients on
IFN therapy, when initiated after the
onset of clinically
relevant depressive symptoms.

1Refer to Appendix A for list of measures associated with abbreviations.
Notes
-Original studies with >15 subjects were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies were omitted.

Table 5. Alcohol use and disease progression in HCV.

References Sample Size and
characteristics

Purpose of study Rating Scales for
Alcohol Use1

Outcome

Kubo et al. [84] 122 patients with HCV and
hepatocellular carcinoma
(HCC) from a university
hospital

Prospective assessment (4 years)
of alcohol use and the
development of (HCC)

Daily alcohol intake
≥86g/day or < 86g/day
in the past 5 years.

Alcohol use increases the risk for
HCC .

Serfaty et al. [85] 168 patients with HCV with
and without cirrhosis from a
hospital Hepatology clinic

Case-control study (4 years)
assessing
alcohol consumption and liver
damage

Daily alcohol intake
>80g/day, 30-80g/day,
<30g/day over 10 year
periods

Alcohol consumption, even in
moderate amounts, is a risk factor for
cirrhosis independent of genotype,
phenotype and history of HBV.

Roudot-Thoraval et
al. [83]

6664 patients with HCV
from a hospital clinic

Prospective assessment (3 years)
of epidemiological factors
affecting the severity of liver
disease in patients with HCV.

Chart diagnoses,
demographic data and
alcohol use listed in
medical records

Excessive alcohol intake was
associated with a higher risk of
cirrhosis in patients with HCV.

Corrao and Arico
[17]

702 cirrhotic patients with
and without liver
decompensation from
alcohol use from a hospital
clinic

Prospective assessment (4 years)
of the effect of alcohol intake and
HCV on development of liver
cirrhosis.

Lifetime Daily
Alcohol Intake (LDAI)

In subjects with high alcohol intake,
the coexistence
of HCV infection increases the
alcohol-associated risk of cirrhosis.

Wiley et al. [86] 44 Patients with HCV and
history of moderate to
excessive use of alcohol
from a Hepatology clinic at a
University Hospital

Retrospective Chart review
examining the effect of moderate
alcohol intake on HCV
progression

Daily Alcohol Intake
>40g for women and
>60g for men

There is a two to
threefold increased risk of liver
cirrhosis and decompensated
liver disease in patients who consume
moderate amounts of alcohol as well
as more rapid progression to cirrhosis.

Ostapowics et al.
[18]

234 patients with HCV from
a hospital Hepatology clinic

Retrospective Cohort study
assessing the effects of lifetime
alcohol consumption

LDAI Total lifetime alcohol
consumption is a risk factor for the
progression of liver
disease caused by HCV.

Khan et al. [19] 120 patients with HCV and a
history of light, moderate,
heavy or excessive alcohol
consumption recruited from
a hospital Hepatology clinic

Prospective single assessment of
moderate and heavy drinking and
risk for HCC.

Chart diagnoses in
medical records,
clinical interviews.
Moderate drinking as
<80g/day
Heavy drinking as
>80g/day

Increased risk of cirrhosis and HCC in
patients with HCV consuming
moderate and high amounts of
alcohol. Alcohol consumption is also
associated with greater risk for gastro-
esophageal variceal bleeding, ascites
and hepatic encephalopathy.

Harris et al. [87] 1030 patients with HCV
from Hepatology clinics in
University and Government
Hospitals

Retrospective chart review to
quantify the relationship of
transfusion-associated
HCV infection and history of
heavy alcohol use

Clinical interviews,
chart diagnoses in
medical records

Heavy alcohol abuse greatly
exacerbates the risk for cirrhosis
among patients with HCV infection.

(Table 4) contd.....
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References Sample Size and
characteristics

Purpose of study Rating Scales for
Alcohol Use1

Outcome

Westin et al. [88] 78 patients with HCV
infection and moderate
alcohol consumption from a
University Hospital

Retrospective cohort study
evaluating the effect of moderate
alcohol consumption
on fibrosis progression.

Lifetime drinking
history and LDAI

Alcohol intake/ consumption are
associated with more rapid
progression to liver fibrosis in patients
with HCV. Even moderate alcohol
consumption increases rate of
progression, suggesting total
abstinence most beneficial.

Donato et al. [21] 1248 patients with and
without HCV, HBV and
HCC and a history of alcohol
use hospitalized between
1995 and 2000(218 with
HCV)

Prospective Cohort Study (5
years) assessing alcohol use and
HCC in current and former
drinkers

Self-report history of
alcohol use, measured
by ethanol content and
volume

Alcohol intake significantly increases
the risk for HCC; former drinkers
were more likely to develop HCC
than current drinkers. Furthermore,
intake >60g/day led to a two-fold
increase in HCC, a risk that was
further exacerbated by the presence of
viral hepatitis

Monto et al. [22] 800 patients with HCV with
history of alcohol use from
multiple VA hospitals

Prospective assessment (4 years)
of the relationship between
alcohol intake and hepatitic
fibrosis

Self-Report
Questionnaires of risk
factors for AUD/ SUD

Heavy alcohol use associated with
greater risk of fibrosis than light or
moderate use, however, risk higher
with any alcohol use than among
patients with HCV who are abstinent.

Fireman et al. [6] 293 Veterans with HCV
scheduled for initial
Hepatology visits at a VA
hospital

Prospective single assessment of
tri-morbidity of HCV, Depression
and substance use disorders.

Alcohol Use Disorders
Identification Test
(AUDIT-C)

Over 30% of Veterans with HCV had
AUDIT-C scores of 4 or greater
suggesting current harmful drinking.
Routine screening and early
interventions of AUDs may optimize
access to antiviral treatment and
decrease risk of liver disease
progression.

1Refer to Appendix A for list of measures associated with abbreviations.
Notes
-Original studies with >15 subjects were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies were omitted.

Table 6. Treatment of HCV infection in patients with SUD.

References Sample Size and
characteristics

Purpose of study Rating Scales for
Substance Use1

Outcome

Okazaki et al.
[99]

39 patients with HCV with and
without a history of habitual
drinking being treated for HCV

Clinical trial assessing the
efficacy of IFN therapy
among drinkers and non-
drinkers

Self-reported alcohol
intake. Heavy use
defined as greater
than 70 grams/day.

Antiviral therapy for HCV was less effective
in heavy drinkers than in non-drinkers

Ohnishi et al.
[24]

95 patients with HCV and a
history of alcohol use, treated
with IFN therapy

Clinical trial assessing the
efficacy of IFN therapy for
chronic hepatitis C among
habitual drinkers

Degree of daily
alcohol consumption
and duration of
abstinence before
treatment

Heavy drinking reduces the efficacy of IFN
therapy for chronic HCV.

Loguercio et al.
[105]

245 inpatients with HCV with
or without cirrhosis and a
history of alcohol use

Retrospective cohort study
assessing alcohol and HCV
related liver damage.

Ethanol intake Less than 50% of subjects stopped drinking
after being diagnosed with chronic HCV. An
educational program on alcohol use in
chronic liver disease should be provided.

Dalgard et al.
[103]

27 former injection drug users
successfully treated for HCV
(followed from a previous
clinical trial)

Longitudinal assessment (5
year follow up period) of
treatment outcomes

Structured interview
of IDU behaviors

The long-term outcome of HCV treatment in
former injection drug users was positive.
Despite frequent reinitiation of IDU all but 1
remained HCV negative.

Kwiatkowski et
al. [94]

197 injection drug users with
and without HCV (136 with
HCV and 61 without HCV)
recruited from urban settings

Prospective assessment (1
year) to document the
prevalence and awareness
of
HCV, IDU and other risk
behaviors.

Self-Report Injection drug users with HCV who are
educated and aware of their HCV status are
less likely to engage in high risk behaviors
than injection drug users who are uneducated.

(Table 5) contd.....



Depression, Substance Use and Pain in Patients with Hepatitis C Open Medicine Journal, 2016, Volume 3   93

References Sample Size and
characteristics

Purpose of study Rating Scales for
Substance Use1

Outcome

Morrill et al.
[25]

208 patients with HCV from a
primary care clinic

Cross sectional assessment
of barriers to treatment in
patients with HCV.

Physician
assessment; review of
medical records

Substance abuse and psychiatric
comorbidities were major reasons patients
were withheld from receiving antiviral
treatment.

Campbell et al.
[95]

598 HCV infected injection
drug users from an urban
population

Prospective cohort study (2
years) of problematic
alcohol use and disease
awareness in this population

Clinical Interview,
Self-report, AUDIT,
CAGE Substance
Abuse Screening
Tool

Despite reported understanding for the
increased risk of liver disease from alcohol
use, 37% of injection drug users in this
sample reported continuous and problematic
drinking. Major risk factors included
homelessness, use of multiple injection drugs,
history of alcohol treatment and depression.

Rifai et al. [96] 78 patients with HCV and 260
without HCV attending a
substance abuse treatment
program at a VA hospital

Longitudinal evaluation (1
year) of the association
between HCV status and
substance abuse
rehabilitation outcomes

Electronic and paper
medical records

Patients with HCV and SUD who participate
in an SUD recovery program are more likely
to become and remain abstinent and more
likely to receive HCV treatment than HCV
infected patients with SUD who never
attended a substance-abuse treatment
program.

Huckans et al.
[100]

307,437 Veterans with and
without HCV with and without
SUD (11,012 with HCV and
47,614 with SUD) from
multiple VA hospitals

Retrospective chart review
assessing treatment
completion and response
rates

Medical Records
Database

HCV infected Veterans with and without
SUD respond to antiviral therapy at similar
rates. Veterans with HCV and SUD are
capable of successfully completing a course
of antiviral therapy.

1Refer to Appendix A for list of measures associated with abbreviations.
Notes
-Original studies with >15 subjects were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies were omitted.

Table 7. Pain diagnoses in patients with HCV.

References Sample Size and
Characteristics

Purpose of study Rating Scales for Pain1 Outcome

Rivera et al.
[29]

224 patients with
Fibromyalgia syndrome (FS)
or Rheumatoid Arthritis
(RA), with and without
HCV- (110 with HCV, 114
without) from an outpatient
rheumatology clinic.

Prospective assessment of the
occurrence of fibromyalgia in
patients with active HCV
infection

Physical examination and 18
tender points

Data suggest that there exists an
association between FM and active
HCV infection in some of our patients

Barkhuizen et
al. [30]

239 patients with and
without HCV (121 with
HCV and 118 without HCV)
attending a Hepatology
Clinics.

Prospective assessment (1
year) of fatigue and
musculoskeletal pain in HCV
compared with other liver
diseases.

Self-report questionnaire on
pain symptoms, severity and
location

Musculoskeletal pain and fatigue are
frequent in patients with HCV and
may occur independent of severity of
liver disease, route of infection, or IFN
therapy.

Cacoub et al.
[33]

1614 patients with HCV
recruited from a hospital
clinic

Prospective assessment of
clinical and biological
extra-hepatic manifestations of
HCV.

Chart Review; Self Report;
Physician assessment

Extra hepatic manifestations
are frequently observed in HCV
patients and involve the joints,
muscles, and skin. The most frequent
risk factors are advanced age, female
gender, and extensive liver fibrosis.

Goulding et al.
[34

77 patients with HCV from a
hospital Hepatology clinic

Prospective assessment of
rheumatological disease, in
different groups of patients
with chronic HCV infection.

Medical history, Physical
Exam, Tender points,
Fibromyalgia Impact
Questionnaire (FIQ); self-
report

Diagnoses of fibromyalgia are
common in patients with HCV.

Kozanoglu et
al. [113]

190 patients with and
without HCV (95 with HCV
and 95 without HCV) from a
hospital clinic

Prospective assessment of the
presence of Fibromyalgia
syndrome (FS) in patients with
HCV.

Self-report, 10 CM Visual
Analogue Scale for Pain (10-
CM VAS), 18 tender point
scale and 3 control points

Fibromyalgia, Sleep disturbance,
stiffness, headache, paresthesia and
fatigue were observed more frequently
in patients with HCV.

(Table 6) contd.....
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References Sample Size and
Characteristics

Purpose of study Rating Scales for Pain1 Outcome

Silberbogen et
al. [31]

38 Veterans with HCV from
a Hepatology clinic at a VA
hospital

Retrospective assessment of
the scope and impact of pain
and pain functioning

McGill Pain Questionnaire –
Short Form (MPQ-SF)
Multidimensional Pain
Inventory (MPI)

Pain is prevalent within this
population. HCV-positive Veterans
who experience persistent pain have
significant depressive symptoms and
engage in certain high risk behaviors,
such as cigarette smoking and alcohol
use.

Morasco et al.
[35

49 Veterans with HCV from
a community sample for a
larger study on HCV at a VA
hospital

Assessment of biological and
psychological variables with
pain intensity and pain
functioning in patients with
HCV

Clinical Interview, Medical
records, Severity of
Dependence Scales (SDS),
SF-36, Numeric Rating Scale
for pain intensity (NRS) with
a scale of 0 to 10

Over half of Veterans had a current
pain-related condition and
psychosocial variables, particularly
depression severity, accounted for
variance in pain intensity and pain
functioning.

Lovejoy et al.
[111]

101 Veterans with HCV
from a single VA Hospital

Cross sectional assessment
and retrospective chart review
of chronic pain in Veterans
with HCV

Medical Service utilization
data

64% of Veterans with HCV
experienced chronic pain. Veterans
with HCV and chronic pain utilized
more health care services compared to
Veterans with HCV and no chronic
pain.

Mohammad et
al. [118]

185 patients with HCV from
a single Hepatology clinic at
a University Hospital

Cross sectional assessment to
determine the prevalence of
Fibromyalgia syndrome (FS)
in patients with HCV

Physician assessment and
review of medical records

This study reveals a high prevalence of
FS (57%)
among subjects with chronic HCV
infection, one third of whom reported
some degree of functional impairment
and poorer quality of life.

Morasco et al.
[36]

119 patients infected with
HCV from a single VA
hospital

Prospective evaluation (2
years) of biopsychosocial
factors and pain among
patients with HCV.

Self-Report; MPI, Pain
Catastrophizing Scale (PCS),
Chronic Pain Self Efficacy
Scale (CPSS), Chronic Pain
Coping Inventory (CPCI)

Biopsychosocial factors such as pain
catastrophizing and social support
significantly affected pain severity and
pain interference in patients with
HCV.

1Refer to Appendix A for list of measures associated with abbreviations.
Notes
-Original studies with >15 subjects were included in table.
-Studies with non-human subjects omitted.
-Literature Review studies were omitted.

Additionally,  DAAs  including  ombitasvir,  ritonavir,  daclatasvir  and  ledispasvir  are  available  as  interferon-free
regimens and largely eliminate the risk of side effects such as depression, muscle aches and fatigue which are often
associated with interferon.  As a result,  patients  who may have previously been considered ineligible or  unlikely to
successfully complete treatment may now be treated. While the development of side effects such as depression, pain,
and fatigue is significantly minimized with these newer regimens, abstinence from alcohol and other substances is still
recommended before treatment for HCV begins. Further research will be required to assess the clinical impact of these
newer medications on pain, depression, and SUDs.

CONCLUSION

In conclusion, the present review highlights significant strides made in our empirical and clinical understanding of
the  complex  interplay  between  HCV  and  depression,  pain,  and  substance  abuse.  Additional  research  related  to
appropriate  assessment  and  treatment  of  HCV  and  its  comorbidities  may  help  improve  prospects  for  successful
treatment of medical and mental health concerns.

APPENDIX A

List of Abbreviations
10-CM VAS = 10 CM Visual Analogue Scale for Pain

AUD = Alcohol use Disorder

AUDIT-C = Alcohol use Disorders Identification Test

BDI = Beck Depression Inventory

CAGE = CAGE Substance Abuse Screening Tool

CES-D –Center for Epidemiologic Studies of Depression = Test for Depression

(Table 7) contd.....
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CGI-S = Clinical Global Impressions-Severity of Illness Scale

CPCI = Chronic Pain Coping Inventory

CPSS = Chronic Pain Self Efficacy Scale

DSM-IIR = Diagnostic and Statistical Manual for Mental Disorders –III-R

DSM-IV - Diagnostic and Statistical Manual for Mental Disorders IV =

ESLD = End Stage Liver Disease

FIQ = Fibromyalgia Impact Questionnaire

HADS = Hospital Anxiety and Depression Scale

HAM-D = Hamilton Depression Rating Scale

HCC = Hepatocellular Carcinoma

HCV = Hepatitis C Virus

HRQOL = Health Related Quality of Life

ICD-10 = International Classification of Diseases, 10th Revision

IDU = Injection/ Intravenous Drug Use

IFN = Interferon Alpha

LDAI = Lifetime Daily Alcohol Intake

MADRS = Montgomery Asberg Depression Rating Scale

MDD = Major Depressive Disorder

MPI = Multidimensional Pain Inventory

MPQ SF–McGill Pain Questionnaire = Short Form

NRS = Numeric Rating Scale for Pain

NSAIDS = Non-steroidal anti-inflammatory drugs

PANAS = Positive and Negative Affect Scale

PCS = Pain Catastrophizing Scale

PHQ-9 = Patient Health Questionnaire

POMS = Profile of Mood States

PTSD = Post Traumatic Stress Disorder

SCID = Structural Clinical Interview for the DSM-IV

SCL-90 = Symptom Checklist -90

SDS = Severity of Dependence Scales

SF-36 = Short Form 36

SSRI = Selective Serotonin Reuptake Inhibitors

SUD = Substance Use Disorder

SVR = Sustained Virologic response

TNF-α = Tumor Necrosis Factor-Alpha

WOCS = Ways of Coping Scale

ZRDS = Zung Rating Scale for Depression
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