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Abstract
Introduction:  Hepatitis  C  virus  (HCV)  infection  is a  global  health  problem  that  can  results  in
cirrhosis, hepatocellular  carcinoma  and  even  death.  HCV  infection  is 3---20-fold  more  preva-
lent among  patients  with  versus  without  severe  mental  illness  (SMI),  such  as  major  depressive
disorder, personality  disorder,  bipolar  disorder  and  schizophrenia.  Treatment  options  for  HCV
were formerly  based  on pegylated  interferon  alpha,  which  is associated  with  neuropsychiatric
adverse events,  and  this  contributed  to  the  exclusion  of  patients  with  SMI  from  HCV treatment,
elimination programmes,  and clinical  trials.  Moreover,  the assumption  of  poor  adherence,  scant
access to  healthcare  and  the  stigma  and vulnerability  of  this  population  emerged  as barriers
and contributed  to  the low  rates  of  treatment  and  efficacy.
Methods:  This  paper  reviews  the literature  published  between  December  2010  and December
2020 exploring  the  epidemiology  of  HCV in patients  with  SMI, and  vice  versa,  the  effect  of
HCV infection,  barriers  to  the  management  of  illness  in these  patients,  and  benefits  of  new
therapeutic options  with  pangenotypic  direct  antiviral  agents  (DAAs).
Results:  The  approval  of  DAAs  has  changed  the  paradigm  of HCV  infection  treatment.  DAAs
have proven  to  be  an  equally  efficacious  and  safe  option  that  improves  quality  of  life  (QoL)  in
patients  SMI.
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Conclusions:  Knowledge  of  the  consequences  of  the  HCV infection  and the  benefits  of  treatment
with new  pangenotypic  DAAs  among  psychiatrists  can  increase  screening,  referral  and  treatment
of HCV  infection  in patients  with  SMI.
© 2022  The  Authors.  Published  by  Elsevier  España,  S.L.U.  This  is an  open  access  article  under
the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
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Los  beneficios  de  los  nuevos  antivirales  pangenotípicos  de acción  directa  en
pacientes  con  enfermedad  mental  grave  e  infección  por  el  virus  de la  hepatitis  C:
resultados  de  una  revisión  bibliográfica

Resumen
Introducción:  La  infección  por  el virus  de  la  hepatitis  C (VHC)  es  un  problema  de salud  mundial
que puede  provocar  cirrosis,  carcinoma  hepatocelular  e incluso  la  muerte.  La  infección  por  el
VHC es  de  3 a  20  veces  más  prevalente  entre  los  pacientes  con  enfermedades  mentales  graves
(EMG), como  el  trastorno  depresivo  mayor,  el  trastorno  de personalidad,  el trastorno  bipolar  y
la esquizofrenia.  Las  opciones  de  tratamiento  para  el  VHC  se  basaban  anteriormente  en  el  inter-
ferón  pegilado  alfa,  que  se  asocia  con  efectos  adversos  neuropsiquiátricos,  y  esto  contribuyó  a
la exclusión  de  los pacientes  con  EMG  del tratamiento  del  VHC,  tanto  de  los programas  de  elimi-
nación como  de  los  ensayos  clínicos.  Además,  la  mala  adherencia  terapéutica,  el escaso  acceso
de  los  pacientes  a  la  asistencia  sanitaria  y  el  estigma  y  la  vulnerabilidad  de esta población
surgieron  como  barreras  y  contribuyeron  a  las  bajas  tasas  de  tratamiento  y  eficacia.
Métodos: En  este  trabajo  se  revisa  la  literatura  publicada  entre  diciembre  de  2010  y  diciembre
de 2020  en  la  que  se  explora  la  epidemiología  del VHC  en  pacientes  con  EMG,  y  vice  versa,
el efecto  de  la  infección  por  VHC,  las  barreras  para  el  manejo  de  la  enfermedad  en  estos
pacientes  y  los  beneficios  de  las  nuevas  opciones  terapéuticas  con  agentes  antivirales  directos
pangenotípicos (AAD).
Resultados:  La  aprobación  de  los AAD  ha  cambiado  el  paradigma  del  tratamiento  de la  infección
por VHC.  Los  AAD  han  demostrado  ser  una  opción  igualmente  eficaz  y  segura  que  mejora  la
calidad de  vida  (QoL)  en  los  pacientes  SMI.
Conclusiones:  El conocimiento  de las  consecuencias  de  la  infección  por  el  VHC y  los  beneficios
del tratamiento  con  los nuevos  AAD  pangenotípicos  entre  los psiquiatras  puede  aumentar  el
cribado,  la  derivación  y  el tratamiento  de la  infección  por  el  VHC  en  pacientes  con  EMG.
© 2022  Los  Autores.  Publicado  por  Elsevier  España,  S.L.U.  Este es  un art́ıculo  Open  Access  bajo
la licencia  CC  BY  (http://creativecommons.org/licenses/by/4.0/).

Introduction

Hepatitis  C  virus  (HCV)  infection  is  a global  public  health
problem  and  the  leading  cause  of chronic  liver  disease.1,2

It can  lead  to  hepatic  diseases  such  as  cirrhosis  or  hepa-
tocellular  carcinoma1,2 and  is  the  primary  reason for  liver
transplants.2 According  to  the World  Health  Organization
(WHO),  nearly  400,000  patients  died  in 2016  from  HCV-
related  liver  disease.3

In 2015,  after  the  introduction  of  direct-acting  antivi-
rals  (DDAs),  the WHO  announced  a global  strategy  with  the
goal  of  eliminating  HCV by  2030.4 Like other  health  institu-
tions  and  governments,5 Spain  has  positioned  itself  as  one
of  the  pioneer  countries  in  the  pursuit  of the WHO  goals
through  the  National  Strategic  Plan for  Hepatitis  C  (Plan

Estratégico  para  el Abordaje  de la  Hepatitis  C).5,6 Despite
these  goals,  however,  it was  estimated  that  in  2017  and
2018,  76,839  people  in the Spanish  primary  care setting  pre-
sented  with  active  infection.  Moreover,  the  diagnosis rate
of  HCV  remained  unsatisfactory,  and  approximately  22,500
adults  were  unaware  of their  infection.5,7

Patients  presenting  with  mental  illness  comorbid  with
HCV  have  largely  been  ineligible  for clinical  trials  and HCV
treatment  programmes,8,9 limiting  the information  about
the  effects  of  antiviral  therapy  in this  population.  The  aim
of  this  review  was  to  compile  the most  relevant  evidence
regarding  HCV  infection  in patients  with  severe  mental  ill-
ness  (SMI) in terms  of  epidemiology,  effect  of  infection,
barriers  to  management  and  treatment  benefits.

Methods

A  literature  search  was  conducted  in  the  PubMed  database
that  included  articles  with  abstracts  published  between
December  11,  2010,  and  December  11,  2020,  using multi-
ple  search  queries  to  gather  all  publications  concerning  the
prevalence,  effect  and  management  of  HCV in the popu-
lation  with  SMI, including  schizophrenia,  bipolar  disorder,
dual  disorder,  major depressive  disorder  (MDD)  and  bor-
derline  personality  disorder.  The  search  was  restricted  to
studies  in  humans  conducted  in  European  and  Western (the
United  States  and Australia)  populations,  written  in either
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English  or  Spanish.  The  search  included  clinical  studies,
clinical  trials,  controlled  clinical  trials,  pragmatic  clinical
trials,  randomized  controlled  trials,  guidelines,  practice
guidelines,  meta-analyses,  multicentre  studies,  observa-
tional  studies,  reviews  and  systematic  reviews.

Duplicates  were removed,  and  the  title  and abstract  of
all  the  identified  publications  were  screened  by  two  review-
ers  for  relevance,  with  disagreements  resolved  by  a  third
reviewer.  After  a  full-text  review  of  all  the  selected  publi-
cations,  all  relevant  information  for  the  predefined  topics  of
this  review  was  systematically  extracted  by  both  reviewers.
A  PRISMA  flow  diagram  was  used  to  describe  the results  of
the  study  selection  process  (Fig.  1).

The  results  of this  search  are presented  narratively  and
include  data  obtained  in the publications  selected  as  well
from an  ascendant  search  from  the references  included  in
the  selected  publications.

Results

PRISMA  flow  of publications  reviewed

A  total  of  1110  publications  were  identified.  Duplicates
were  excluded,  and  23  records,  identified  through  ascen-
dant  search,  were  included.  327  references  were  retained
and  screened  based  on  title  and  abstract,  and 152  refer-
ences  were  excluded.  The  remaining175  references  were
selected  for  full-text  review,  after which  26  were  excluded
owing  to  lack  of new  information.  Finally,  149  references
were  included  in the review  (Fig.  1).

Epidemiology

Hepatitis  C virus  infection  in  the general  population
According  to  the WHO  Global  Hepatitis  Report  published
in  2017,  71  million  people  were  living  with  chronic  HCV
infection  in 2015.10 This  accounted  for  1% of  the world-
wide  population,  with  the  highest  prevalence  reported  in
the  Eastern  Mediterranean  and European  regions.  In Spain,
according  to  data  from  the  Seroprevalence  Study  of the Min-

istry  of Health, 0.85%  of  the 20---80-year-old  population  in
2017  and  2018  had antibodies  against  HCV  and  0.22%  pre-
sented  with  active  infection.7

Hepatitis  C virus  infection  in  patients  with  severe
mental  illness
The  prevalence  of HCV  infection  is  higher  among  patients
with  versus  without  SMI.  Some  studies  have  estimated  the
prevalence  of  HCV  infection  to  be  8---30% in  patients  with
a  mental  illness  diagnosis,11 with  a  3---20-fold  increased  risk
of  infection  versus  those  without  a  diagnosis  (Table  1).12---20

These  statistics  do  not  include  drug-dependent  patients,  for
whom  the  prevalence  of  HCV  was  as  high  as  60---70%.21

The  increased  risk  of  HCV  infection  among  those  with
mental  illness  diagnoses  has  been  associated  with  several
factors.  This  population  is  more  likely  than  the general  pop-
ulation  to  engage  in  higher-risk  habits,  such  as  the use
of  injectable  drugs,  having  multiple  sexual  and high-risk
partners  and  infrequent  condom  use.19,22,23 Moreover,  the
presence  of SMI  is  associated  with  poverty,  risky  environ-
ments,  and  poor  access  to  health  and  medical  care.24

A  higher  risk  of  HCV reinfection  has  been  described  in
injectable  drug  users.25 Because  impulsive  behaviour  is fre-
quently  associated  with  illicit  drug  use,26 some  authors
have  suggested  evaluating  the  connection  between  impul-
sive  behaviour  and chronic  HCV  infection.27 Substance  abuse
and  the use  of alcohol  are  higher  in  the HCV-infected  pop-
ulation,  with  a  prevalence  of 29---86%,  depending  on  the
population  screened.28---31 On the other  hand,  people  who
injected  drugs  have a high  prevalence  of  HCV  infection
(more  than  80%)32 and  a high  prevalence  of  mental  illness
(more  than  67%), so  dual  diagnosis  patients  can  be consid-
ered  to  be those  who  have  may  constitute  the group  of  major
prevalence  and  risk  for  HCV transmission.32,33

Severe  mental  illness  in patients  with  hepatitis  C  virus
infection
The  prevalence  of  mental  illness  and  psychiatric  disorders
is  higher  in patients  infected  with  HCV  than  the general
population  (Table 2).28,29,31---43 It  has  been  estimated  that
up  to  70%  of  patients  with  HCV  may  also  have  depressive
disorders,28,44 with  a  prevalence  of  depression  and  fatigue
3---4  times  higher  in patients  with  HCV  than  the general
population.34 A study  reported  that  of 773  HCV-infected
patients  30%  had  a pre-existing  diagnosis  of SMI:  25%  depres-
sion,  2.6% bipolar  disorder,  3.5%  schizophrenia  and  0.4%
schizoaffective  disorder.43

Hepatitis  C  virus  undiagnosed  in patients  with  severe
mental  illness
Although  HCV  infection  is easily  diagnosed  through  blood
tests,45 it  often  goes  undiagnosed  in the  early  stages.
Because  only  mild  flu-like  symptoms  are observed  at the
beginning  of  the  infection,46 acute  HCV  frequently  goes
undiagnosed,  with  the majority  of  HCV cases  not detected
until  the chronic  phase.46 In 2008,  it was  estimated  that
60---90%  of  the 5---10  million  chronically  infected  people  in
Europe  were  undiagnosed.47 These  figures  have  probably
fallen  lately,  as  they  have  in the  United  States,  where  undi-
agnosed  HCV  diminished  from  70% to  50%,  mostly  as  a result
of  enhanced  screening  for  HCV initiated  in 2012.48

Undiagnosed  HCV is  particularly  high  among  patients  with
SMI.  In  a study  in California,  HCV screening  rates  of 4.7%
were  reported  for  patients  receiving  care  in  mental  health
clinics  versus  12.7%  for  the  overall  US population.49 One  pos-
sible  explanation  is  that  some  mental  health  professionals
may  be reluctant  to  assume  responsibility  for  referral  and
treatment,  have doubts  about  diagnostic  testing,  lack  medi-
cal  knowledge,  be under  time  constraints  or  be  reluctant  to
inquire  about  risk  factors.45 Given  the  high  prevalence  of
HCV  among  people  with  SMI,  undiagnosed  HCV represents  a
serious  public  health  concern.

Effect of hepatitis  C virus  infection  on  patients
with severe  mental  illness

Quality  of  life
Active  HCV infection  is  generally  associated  with  impaired
quality  of  life  (QoL) in all  dimensions:  physical,  mental  and
social.50 Extrahepatic  symptoms  linked  to  reduced  health-
related  QoL  (HRQoL),  such as  fatigue,  asthenia,  irritability,
general  malaise,  musculoskeletal  and  joint  pain,  headaches,
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Figure  1  Prisma  flow  diagram.

anorexia,  myalgia,  vomiting,  abdominal  pain,  anhedonia
and  insomnia  as  well  as  depression,  anxiety  and  increased
sensitivity  to  pain  have  been  reported  in patients  with
chronic  HCV.50---53 Some  of  these  symptoms  contributing  to
the  decrease  in QoL  may  have  been caused  by  some  antiviral
drugs  that  are  no longer  used,  such as  pegylated  inter-
feron  alpha  (PEG-IFN-�),  ribavirin  (RBV),  and  even  protease
inhibitors,  such as  telaprevir  and  boceprevir.54

The  effect  of  HCV  infection  is  greater  in patients  with
psychiatric  disorders55 than  the  general  population.  The
combination  of  chronic  viral  hepatitis  with  other  chronic  dis-
eases  has  been  associated  with  feelings  of  despair,  inability
to  control  life  and  fear  of  loss  of  capacities  and  death.56

Although  a  direct  effect  of  HCV  infection  on  HRQoL  exists,

the  presence  of  psychiatric  comorbidities,  the  diagnosis  of
HCV  and the  anxiety  generated  by  prognosis,  treatment  and
stigmatization  have  also  been described  as  determinant.57---60

The  presence  of  MDD,  for  instance,  has  been  found to  be
more  determinant  for  the HRQoL  of patients  with  HCV than
the  grade  of  liver  fibrosis.  Consequently,  the  psychologi-
cal  effects  of the disease  deserve  special  attention  in this
population,  and the implementation  of  integrated  medical,
psychiatric,  and  psychological  care  may  be  helpful.61

Patients  with  end-stage  liver  disease  caused  by  HCV  are
at  greater  risk  of  depression  or  mood  disorders  than  other
patients  with  the disease.62 Even  HCV-infected  patients
with  mild  liver  disease  have shown  increased  levels  of
depression  and  reduced  concentration,  attention,  verbal
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Table  1  Results  of  studies  estimating  the prevalence  of  HCV among  patients  with  psychiatric  disorders.

Reference  Location  Type  of  study  Population  Type  of  SMI  Prevalence  of  HCV

Lluch  E  and  Miller
BJ,  201912

USA,  Europe,  Asia  Systematic  review
and meta-analysis

21 prevalence  and
case-control
studies

Schizophrenia  6%  (OR,  3.29)

Arnold RM  et  al.,
201813

USA  Cross-sectional
study

African  American
adults,  n = 170

Schizophrenia;
Schizoaffective
disorder;  MDD

18%

Chiu YL  et  al.,
201714

Taiwan  Cross-sectional
study

Schizophrenia,
n  =  6097;  controls,
n =  6097

Schizophrenia  Schizophrenia,
2.1%;  controls,
1.4%

Hughes E  et  al.,
201615

North  America,
Europe,  Oceania,
Asia,  Central
America,  South
America

Systematic  review
and meta-analysis

28 observational
cross-sectional
studies,  n  =  14,888

Psychotic
disorder;  bipolar
disorder;
substance  use

17.4%

Fuller BE  et al.,
201116

USA  Retrospective
chart  review

Veterans:
schizophre-
nia/schizoaffective
disorder,  n  =  6521;
bipolar  disorder,
n =  5319;  random
sample  of equal
size

Schizophrenia;
bipolar  disorder

Schizophrenia,16.5%
(OR,  10.21):
bipolar  disorder,
15.5%  (OR,  8.60)

Himelhoch S
et  al.,  200917

USA  Cross-sectional
study

Veterans:
schizophrenia,
n  =  89,189;  bipolar
disorder,
n =  65,983;
controls,
n =  67,965

Schizophrenia;
bipolar  disorder

Bipolar  disorder,
8.1%;
schizophrenia,
7.1%;  controls,
2.5%

Freudenreich O
et  al.,  200718

USA  Cohort  study  Treated  with
clozapine,  n  = 98

Schizophrenia  4.1%

Rosenberg  SD
et  al.,  200520

USA  Cross-sectional
study

Participants,
n  =  755

Severe  mental
illness;  substance
use  disorders

14.4%

Rosenberg  SD
et  al.,  200119

USA  Cross-sectional
study

Inpatients  and
outpatients  in the
public  mental
health  system,
n =  931

Schizophrenia;
bipolar  disorder;
major  depression;
comorbid
substance  use

19.6%

HCV, hepatitis C virus; MDD, major depressive disorder; OR, odds ratio; SMI, severe mental illness.

learning,  working  memory,  executive  functions  and psy-
chomotor  abilities.57

Evidence  about  the QoL  dimensions  affected  by  HCV
infection  are  summarized  in  Fig.  2, both  in  the general  pop-
ulation  and  in patients  with  SMI.

The  presence  of  mental  health  disorders  has been
reported  as  a primary  reason  for  excluding  HCV-infected
patients  from  interferon  (IFN)-based  antiviral  therapy,  which
is  associated  with  neuropsychiatric  adverse  events.28 How-
ever,  there  is  evidence  that  patients  treated  and achieving  a
sustained  viral  response  (SVR)  have  a better  QoL  than  those
who  do  not achieve  SVR.63

Neurocognitive  impairment
A  clear  association  between  neurocognitive  impairment
and  HCV  infection  has  been  found  in the  literature.

Several  studies  have  concluded  that HCV  infection  leads
to  changes  in verbal  recall,  working  memory,  process-
ing  speed,  attention,  concentration,  fine  motor  skills,
executive  function,  learning,  memory and cognitive
performance.64---68

Neurocognitive  impairment  is one  of  the  most  common
extrahepatic  manifestations  of  HCV,  independent  of either
the  degree  of  fibrosis65 or  the  presence  of  depression  or
encephalopathy.69 Attention  and  concentration  deficit  have
been  reported  in  up  to  50%  of  non-cirrhotic  patients.70,71

Cognitive  dysfunction  has  been  shown  to  affect  approxi-
mately  one-third  of  patients  with  HCV infection  without
decompensated  cirrhosis.72 Although  neurocognitive  impair-
ment  has  been  found  in patients  infected  with  HCV  and
mild  liver  disease,73,74 it is  more  marked  in patients  with
advanced  liver  fibrosis.75
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Table  2  Results  of  studies  estimating  the  prevalence  of  psychiatric  disorders  among  HCV-infected  population.

Reference  Location  Type  of  study  Population  Type  of  SMI  Prevalence  of  SMI

Hüppe  D  et  al.,
201629

Germany  Multicentre
cross-sectional
study;  40  sites

Patients,
n  =  1471

Mental  illness  Mental  illness,  15.4%

Boscarino JA
et  al.,  201538

USA,  Hawaii  Cohort  study  Patients
surveyed,
n  =  12,259;
surveys
completed;
n  =  4781

MDD  Depression,  29.7%

Marco A  et  al.,
201531

Spain  Multicentre
cross-sectional
study

Prisoners,
n  =  255

Personality
disorders

Personality  disorders,  70.5%

Afdhal N  et  al.,
201439

USA,  Europe  Phase  3
multicentre,
randomized,
open-label  trial

Patients,
n  =  865

MDD;  anxiety  with
insomnia

Depression,  19%;  anxiety,  12%;
insomnia,  14%

Machado D  de  A
et al.,  201440

Brazil  Cross-sectional,
descriptive  and
analytical  study

Patients,  n  = 82  Depressive
symptoms

Depressive  symptoms,  30.5%;  (76%
of  whom  had  severe  clinical
depression)

Wu JYJ  et al.,
201441

Australia  Registry
epidemiologic
study

Patients,
n  =  773

SMI  Psychiatric  illness,  30%;  major
depression,  25%;  bipolar  disorder,
2.6%;  schizophrenia,  3.5%;
schizoaffective  disorder,  0.4%

Tavakkoli M  et  al.,
201332

USA  Retrospective
chart  review  of
records

Patients,
n =  167

Major  depression;
clinically
significant  fatigue

Major  depression,  33%;  clinically
significant  fatigue;  52%

Lee K  et  al.,
201342

USA  Cross-sectional
study

Patients,
n  =  178;
controls,
n  =  9178

MDD  Mild  depression,  43.15%  (controls,
24.40%);  MDD,  11.41%  (controls,
2.78%)

Qureshi, MO
et  al.,  201233

Pakistan  Cross-sectional
study

Patients,  n  =  95;
controls,  n  =  85

MDD  Depression,  72.6%  (controls,
37.8%)

Basseri B  et  al.,
201034

USA  Cross-sectional
retrospective
review  of  data

Patients,
n  =  800

MDD;  fatigue  MDD,  29.3%  (OR  = 3.55);  fatigue,
44.6%  (OR  = 4.64)

Lang CA  et  al.,
200637

Australia  Cross-sectional
survey  study  based
on interviews

Patients,
n  =  188

Depressive
symptoms;
irritability

Depressive  symptoms  69.5%;
irritability,  74.3%

Neves AC  et  al.,
200636

Portugal  Review  of  the
literature

Studies  of
prevalence  of
depression
among  HCV
infected
population

MDD;  depressive
symptoms

MDD,  5.7---45%;  depressive
symptoms,  21---58.6%

ElSerag HB  et  al.,
200228

USA  Case-control  study  Veterans:
patients,
n  =  33,824;
controls,
n  =  134,322

MDD;  psychosis;
bipolar  disorder;
anxiety  disorder

Any  psychiatric  diagnosis,  85%;
MDD,  49.5%  (vs  controls,  39.1%);
psychosis,  23.7%  (vs  controls,
20.9%);  bipolar  disorder,  16.0%  (vs
controls,  12.6%);  anxiety  disorders
40.8%  (vs  controls,  32.9%);
alcohol-use  disorders,  77.6%  (vs
controls,  45.0%);  drug-use
disorders,  69.4%  ((vs  controls,
31.1%)

Kraus MR  et  al.,
2000148

Germany  Cross-sectional
study

Patients,
n  =  113

MDD;  anxiety  MDD,  22.4%;  anxiety,  15.2%;

HCV, hepatitis C virus; MDD, major depressive disorder; SMI, severe mental illness.
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Figure  2  Effect  of  HCV  infection  on quality  of life.  DAA,  direct-acting  antivirals;  HCV,  hepatitis  C virus;  SMI,  severe  mental
illness. References:  Depression,28,39,54,55,42,139 anxiety,28,39,55,139 lower  concentration  attention,  verbal  learning,  working  memory  and
executive functions,55 headache,49,50,51 insomnia,39 irritability,49,50,51 fatigue,49,51,52,55,139 asthenia,50 muscular  pain,50,139 abdominal
pain,52 general  malaise,50 adverse  reactions  of  antiviral  therapy,52 stigmatization,55 feelings  of  despair,  inability  to  control  life  and
fear.54

The  pathogenesis  of  HCV-related  neurocognitive  dysfunc-
tion  appears  to  be  associated  with  HCV-driven  chronic  mild
inflammation  affecting  the  brain,  especially  the  white  mat-
ter.  Some  evidence  supports  the  idea  that  HCV  can  cross
the  blood-brain  barrier.61 In fact,  replicative  forms  of  HCV
virus  have  been  found  in the brain  of  some  infected  patients
in autopsy  studies.76 HCV  can  replicate  in the  mononuclear
cells  of  the  immune  system  and  within  brain  cells,  caus-
ing  an  inflammation  which,  while  usually  mild,  may  lead  to
cognitive  dysfunction.77 There  is  also  growing  evidence  of a
genetic  basis  for QoL  outcomes  in patients  with  HCV,  and  an
immune  activation  of the brain  induced  by  a  pro-  and  anti-
inflammatory  cytokine  imbalance  may  be  an explanation.78

Barriers  to the  management  of patients  with
hepatitis C  virus  infection  and  severe  mental
illness

The  presence  of  SMI  in HCV-infected  patients  has  an influ-
ence  on  their  management  and prognosis.28 Here  we  review
some  of  the  barriers  and  challenges  observed  in  this regard.

Lack  of  treatment,  treatment  delay  and  treatment
failure
Antiviral  treatment  was  considered  to  be  contraindicated
in  patients  with  HCV  comorbid  with  certain  psychiatric

disorders  until  201179 because  IFN-based  therapy,  the gold
standard  treatment,  was  associated  with  neuropsychiatric
adverse  events.  In fact,  most of the existing  concerns
about  antiviral  treatment,  in terms  of  neuropsychiatric  side
effects,  were  primarily  related  to  IFN-based  therapies.80

Treatment  with  PEG-IFN-�  and RBV  was  contraindicated  in
patients  with  a  clinical  history  or  a current  diagnosis  of
depression.81

The  presence  of  substance  abuse  or  mental  disease
in  patients  with  HCV  has  been  associated  with  lower
treatment  rates  in many  studies.43,82---84 Substance  abuse
and  psychiatric  disorders  were  considered  predictors  of
non-treatment,  with  odds  ratios  of  17.68  and  9.45,
respectively.84 In  another  study,  the exclusion  rate  from  HCV
therapy  due  to  SMI  was  44%.83 A third  study  reported  that
patients  with  versus  without  psychiatric  disorders  (mainly,
schizophrenia  and schizoaffective  disorder,  followed  by
bipolar  affective  disorder  and  MDD)  are  1.41  times  less  likely
to  receive  antiviral  treatment.43 Moderate  to  severe  depres-
sive  symptoms  have also  been  associated  with  antiviral
treatment  delay.  Similarly,  untreated  depression  or  general-
ized  anxiety  disorder  have  been shown  to  be related  to  HCV
treatment  failure.85 Patients  with  HCV  infection  and  psy-
chiatric  comorbidities  may  be undertreated  owing  to  fears
of  worsening  the underlying  condition  due  to  side  effects,
although  compliance  concerns  may  also  play  a role.43,86,87
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Poor  adherence
Adequate  compliance  is crucial  to  achieving  an  SVR  and suc-
cessful  HCV  treatment.  A systematic  review  showed  that
non-adherence  to  IFN-based  antiviral  therapy  is  linked  to
viral  response  failure.88 This  is  important  because  lack  of
adherence  can favour  the  development  and  spread  of  resis-
tant  HCV  mutations.89 Before  the  approval  of DAAs,  the use
of  PEG-IFN-�  was  associated  with  side  effects,  which  was
one  of  the  main  reasons  for treatment  discontinuation,  dose
reductions  and  lack  of  compliance.90

Substance  abuse  and psychiatric  disorders  are associated
with  cognitive  impairment  in HCV-infected  patients  and  can
lead  to  poor adherence  and  lack  of treatment  efficacy.91

Some  studies  have suggested  that  psychiatric  comorbidity
and  drug  abuse  are  risk  factors  for non-adherence  and not
reaching  SVR,92---94 whereas  other  studies  have not  found sig-
nificant  differences.95---99 Discontinuation  due  to  psychiatric
adverse  events,  such as  fatigue,  depression,  irritability  and
insomnia,  have  been  found  in 10---14%  of  patients  receiving
IFN-based  therapy.100,101 Nevertheless,  a European  expert
consensus  on  HCV,  antiviral  treatment  and mental  health
stated  that when  proper  treatment  and  monitoring  are pro-
vided,  psychiatric  pathology  does  not entail  an  increased
risk  of  poor  adherence.102

Stigma  and  vulnerability
Both  HCV  infection  and  SMI  contribute  to  patient  stigmatiza-
tion  and  vulnerability.  The  diagnosis  of  HCV  infection  usually
produces  a feeling  of  fear  of  transmitting  the  virus,  affects
social  life  and increases  anxiety  levels.65,103 According  to
some  authors,  psychiatric  morbidity  associated  with  HCV
appears,  in  part,  from  coping  with  stigma  and  prejudice.104

During  advanced  disease  stages,  patients  may  even  be
unable  to hold  a job,  which can  have  financial,  socioeco-
nomic  and  QoL-related  implications.105 Moreover,  the  stigma
felt  among  people  with  HCV  might discourage  them  from
seeking  assistance  from  friends  or  family,  further  increasing
the  feeling  of  exclusion.106

There  is  also  a stigma  connected  with  SMI,  with  a
consequent  effect  on patients,  providers  and  payers  in
terms  of  receiving  and offering  proper  treatment.45 In  par-
ticular,  patients  with  HCV with  psychiatric  disorders  or
substance  abuse  are  frequently  associated  lack  of  educa-
tion,  insufficient  social  support  systems,  homelessness  and
stigmatization.30 As  a  consequence,  the coexistence  of  HCV
and  SMI  signifies  complex  social  challenges.

Access  and  links  to  healthcare
Patients  with  HCV face barriers  to  care at every  stage  of
the  disease.  A  model  for HCV  treatment  in the  United
States  based  on  a  meta-analysis  estimated  that  only  half
of  patients  with  HCV  received  screening  and  education;
chronic  infection  was  verified  in only 25%;  and  fewer  than
10%  achieved  SVR.107 Some  barriers  to  treatment  access  have
been  identified  at the  patient  level  (patient  preference,
alcohol  abuse,  missed  appointments),  provider  level  (reluc-
tance  to treat  past  substance  abusers)  and  system  level
(referral-associated  delays).108

Patients  with  HCV  with  psychiatric  disorders  or  substance
abuse  frequently  do not  have  medical  insurance  or  sufficient
access  to medical  care.30 Similarly,  they  have  poor access

to  HCV  education,  screening,  diagnostic  confirmation  and
treatment.45

In  view  of  these data, HCV care needs  to  be enhanced,
especially  within  the subpopulation  of  those  with  SMI.  A
pragmatic  cascade  for the  care of  patients  with  HCV has
been  proposed  by  some authors,  addressing  issues  such as
testing,  links  to  care,  liver  fibrosis  assessment,  treatment
uptake,  adherence  and  cure  of HCV.107

Some  studies  have  also  highlighted  the importance
of  strict  and  comprehensive  monitoring  of  patients  with
HCV  infection  and  psychiatric  diseases  or  substance
abuse.86,102,109 A  study  by Sockalingam  and  colleagues
stated  that patients  with  HCV,  psychiatric  disorders  and
substance  abuse  benefit  from  a  community-based  interdisci-
plinary  model  of  psychosocial  support  and  a harm-reduction
approach.86

Change  of paradigm  in  hepatitis  C virus  infection
treatment

Previous  interferon-based  treatment
Interferon-based  therapy  is  associated  with  side  effects  that
include  depressive  symptoms,102---110 fatigue,  irritability,  anx-
iety  and cognitive  and  sleep disturbances.102 A  history  of
psychiatric  disease  is  a strong  risk  factor  for  developing
depression,  anxiety  and  other  psychiatric  disorders  during
IFN-based  therapy.77,111---115

Suicidal  thoughts  can  arise  from  a  combination  of  depres-
sive  symptoms,  anxiety,  agitation,  and  irritability,46 repre-
senting  the worst  complication  of  IFN-induced  depression.113

The  incidence  of  suicidal  ideation  in patients  with  HCV  has
proven  to be higher  among  those  treated  with  INF-based
therapy.116

Neurobehavioral  symptoms  associated  with  IFN-based
therapy  have  been reported  to  reduce  HRQoL  and
compromise  compliance,  thereby  reducing  its  antiviral
efficacy.117---119 With  INF-based  therapy,  initiation  rates
ranged  from  14%  to  29%  in different  study  populations.
The  presence  of  decompensated  liver  disease,  comorbidi-
ties,  psychiatric  disorders  and concerns  about side  effects
as  well  as  the  lack  of  access  to  care  were  the  main
reasons  for  these low treatment  rates.82,108,120---123 Never-
theless,  both  European  and  American  guidelines  formerly
recommended  a  multidisciplinary  approach  with  immedi-
ate  access  to  specialized  management  instead  of  excluding
HCV-infected  patients  with  psychiatric  comorbidity  from
IFN-based  therapy79,102,124

Benefits  of current  treatment  with  direct-acting  antiviral
agents
The  approval  of DAAs  has  triggered  a change  of  paradigm
in  the treatment  and  management  of  patients  with  HCV.125

DAAs allow  short-term  administration,  are suitable  for
almost  all kinds  of patients  with  HCV  and  have  shown
excellent  tolerance  and  efficacy  rates.126 Thanks  to  the
availability  of these safe,  effective  and  well-tolerated
options,  the  WHO  established  the elimination  of  HCV  infec-
tion  as  an  objective  for  2030.4 In Spain,  almost  144,000
HCV-infected  patients  were  treated  with  DAAs between  2015
and  2020,  representing  almost  all patients  diagnosed  and
followed  up.6
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Approval  of  pangenotypic  DAA  regimens in  20164 has
eliminated  the universal  requirement  for  pre-treatment  HCV
genotyping,  although  it  is  still  recommended  in patients  with
prior  treatment  failure  because  the  DAA  treatment  regimen
and  duration  may  differ  according  to  the genotype.  Pangeno-
typic  DAA  regimens  have  greatly  simplified  HCV antiviral
therapy  administration  by  reducing treatment  duration.124

Current  pangenotypic  DAAs are effective  and  safe
options.  They  are  indicated  for patients  with  chronic  HCV
infection.  An  8-week  glecaprevir  plus  pibrentasvir  reg-
imen  is recommended  for all  treatment-naive  patients
without  cirrhosis  or  with  compensated  cirrhosis.  For
treatment-experienced  patients  (previously  treated  with
PEG-IFN  + RBV  ± sofosbuvir,  or  sofosbuvirvRBV),  treatment
varies  between  8  to  16  weeks.  A 12-week  regimen  of
sofosbuvir  +  velpatasvir  is  recommended  in  patients  without
cirrhosis  or  with  compensated  cirrhosis  (plus RBV  in geno-
type  3  patients  with  compensated  cirrhosis)  and  12  weeks
plus  RBV  in  decompensated  cirrhosis.  In  the case  of  coexist-
ing  HIV  infection,  the indication  of  both  DAAs is  the same  as
in  patients  with  HCV  alone.127,128

Adherence  rates with  new  pangenotypic  treatments  have
proved  to  be  as  high  among  patients  with  psychiatric  disor-
ders  (95.4%)  as  in patients  without  them  (96.7%),  with  the
lowest  rate  of  89.5%  in patients  with  bipolar  disorder.129 Sim-
ilarly, in  clinical  trials,  adherence  with  DAA  regimens  have
proven  to  be high  among patients  at risk  of  non-adherence,
such  as  patients  with  psychiatric  disorders,  with  injectable
drug  use  or  on  stable  opioid  substitution  therapy.80,130,131

Efficacy

Sustained  viral response  rates higher  than  95%  have  been
reported  in patients  treated  with  DAAs  at week  12  post-
treatment  (SVR12).  The  use  of  all-oral  DAA  combinations
provides  a  significantly  improved  short- and  long-term  prog-
nosis  for  HCV-infected  patients.132 A retrospective  study
including  833  patients  showed  that  SVR12  rates in HCV-
infected  patients  with  mental  illness  and/or  substance
abuse  treated  with  DAAs were  greater  than  95%  and  sta-
tistically  significant  differences  for  patients  without  mental
illness  or  substance  abuse  were  not  perceived.11 Thus,
DAAs  are  an effective  option  for  treating  HCV  infection
regardless  of the presence  of underlying  mental  illness  or
substance  abuse,  with  good  efficacy  and  minimal  psychiatric
side  effects,  an important  finding  for  patients  previously
excluded  from  treatment.133

Safety,  tolerability  and  drug---drug  interactions
Direct-acting  antivirals  have  few  adverse  effects  and are
well  tolerated,  particularly  compared  with  IFN-based  regi-
mens.  Because  adverse  events,  such as  fatigue,  headache  or
nausea,  were  mild  during  clinical  trials,  patients  were  more
likely  to  adhere  to  and complete  treatment.45,134 DAAs  have
also  been  associated  with  a lower  incidence  of depressive
episodes  than  IFN-based  regimens.135 In  real-world  practice,
DAAs  have  not increased  symptoms  of  depression  or  sleep
disturbances  in  patients  with  HCV and psychiatric  comor-
bidity  or  drug  abuse.  In  fact,  symptoms  of  depression  were
significantly  reduced  12  weeks  after  treatment.133

Direct-acting  antivirals  are  associated  with  few drug-drug
interactions,  although  some  have  been reported.  The  use
of  certain  cytochrome  and glycoprotein  P-inducing  agents
(such  as  carbamazepine,  phenytoin,  phenobarbital,  primi-
done,  oxcarbamazepine,  eslicarbazepine  and  St  John’s  wort)
are  contraindicated  with  all  DAA  regimens  owing  to  the  risk
of  significantly  reduced  concentrations  of  DAAs  and the con-
sequent  high  risk  of virologic  failure.127,128,136,137 Treatment
with  these  anticonvulsants  for  patients  unable  to  switch
remains  problematic  and further  data  regarding  treatment
for  these patients  are  required.  The  European  Association
for  the Study  of the  Liver  guidelines137 have  recommended
the  use  of  a free,  regularly  updated,  public-access  tool
developed  by  the University  of Liverpool  to  check  key  drug-
drug  interactions.138

Quality-of-life  improvement
Sustained  viral  response  has  been  associated  with  HRQoL
improvements  in patients  receiving  treatment  for  HCV139

even  up to  one  year  after  the end  of  treatment.140,141

Because  DAAs  report  SVR  rates  above  95%  and a  good  safety
profile,  improved  QoL  in  patients  treated  with  DAAs  is
expected.  Some  studies  have focused  on  the effect  of  DAAs
on  HRQoL,  showing  improvements  in the  mental  health  and
emotional  domains  of  patient-reported  questionnaires.142,143

In  general,  patient-reported  outcomes  have  been  better
with  DAAs  than  with  previous  medications  for the  treatment
of  HCV infection.142,144

The  improvements  in HRQoL  and in general  health,
fatigue,  emotional  well-being  and  physical  functioning  have
been  observed  with  sofosbuvir-based  therapy,  achieving
SVR  after  12  weeks  of  treatment,  even  in patients  with
cirrhosis.144---146 Other  trials  have  demonstrated  that,  com-
pared  with  IFN-based  regimens,  improvements  in HRQoL
occur  within  the first  4 weeks  of  DAA  treatment,  coincide
with  suppression  of viral  replication  and  continue  during
treatment  and follow-up.147,148 Moreover,  they  also  seem  to
be  effective  in decompensated  cirrhotic  patients  for  whom
IFN-based  treatment  is  contraindicated.147

Nardelli  and  co-authors  have  reported  improvement  in
neuropsychological  tests  and in most  HRQoL  domains  in
patients  treated  with  DAAs.  Moreover,  they  observed  a  sig-
nificant  correlation  between  each  psychological  test  and
the  summary components  of  the 36-item  Short  Form  Health
Survey  HRQoL  questionnaire.103 Similarly,  a  recent study
reported  that  DAAs  do not worsen  mood  symptoms  or
promote  the  onset  of  new  psychiatric  conditions  in DAA-
naive  patients,  even  in those  with  a history  of psychiatric
illness.149

Taking  all  these data  into  account,  DAAs  have  a  very  good
safety  profile  and  improve  patient  QoL.  However,  because
addressing  psychiatric  variables  might also  have a positive
effect  on QoL,  a  combination  of  psychotherapy,  cognitive
intervention  and  support  groups  has  been  proposed  for
patients  to  achieve  a better  QoL  and  to  reduce  complaints
about  health  status,  mood  and cognition.64

Discussion

In  summary,  the prevalence  of  HCV infection  is  higher  in
patients  with  versus  without  SMI.  Similarly,  mental  illness
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is  more  prevalent  in the HCV-infected  population  than  in
the  general  population.  HCV infection  has  an  effect  on
QoL  and  neurocognitive  function  for  many  patients,  but
it  is  even  more  disrupting  in  patients  with  SMI. However,
these  patients  have been  excluded  from  treatment  with  HCV
antiviral  therapy  because  of  the association  of IFN-based
therapy,  formerly  the  gold  standard,  to  neuropsychiatric
adverse  events.

The  approval  of pangenotypic  DAAs in 2016  represented
a  paradigm  shift,  providing  an effective  and  safe  treatment
for  HCV  infection  regardless  of the presence  of  underly-
ing  psychiatric  illness  or  substance  abuse.  Moreover,  patient
HRQoL  has  been  shown  to improve  after  achieving  SVR  with
pangenotypic  DAAs.

A greater  awareness  among  mental  health  physicians
of  the  consequences  of  HCV infection  and the  benefits  of
effective  treatment  should  help  increase  the  screening  and
referral  rate  of  their  patients  with  SMI  for treatment  of
HCV.  In  addition,  barriers  to  administering  and  receiving  HCV
antiviral  therapy  (e.g.,  inadequate  treatment,  poor patient
compliance,  reluctance  to  treat  past  substance  abusers,
referral  delays)  will  need  to  be  overcome  for  patients  with
SMI.  In this  way,  the coordinated  work  of  specialists  can con-
tribute  to  achieving  in the WHO  global  strategy  to  eliminate
HCV  by  2030.
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B. The neuropsychiatric aspect of the HCV
infection. Adv Clin Exp Med. 2017;26:167---75,
http://dx.doi.org/10.17219/acem/37787.

92. Niederau C, Mauss S,  Schober A, Stoehr A, Zimmer-
mann T,  Waizmann M,  et al. Predictive factors for
sustained virological response after treatment with pegy-
lated interferon �-2a and ribavirin in patients infected
with HCV genotypes 2 and 3.  PLOS ONE. 2014;9:e107592,
http://dx.doi.org/10.1371/journal.pone.0107592.

93. Younossi Z, Henry L.  Systematic review: patient-reported
outcomes in chronic hepatitis C --- the impact of  liver dis-
ease and new treatment regimens. Aliment Pharmacol Ther.
2015;41:497---520, http://dx.doi.org/10.1111/apt.13090.

94. Mathes T, Antoine SL, Pieper D.  Factors influenc-
ing adherence in hepatitis-C infected patients: a
systematic review. BMC Infect Dis. 2014;14:203,
http://dx.doi.org/10.1186/1471-2334-14-203.

95. Sockalingam S,  Sheehan K, Feld JJ, Shah H.  Psy-
chiatric care during hepatitis C treatment: the
changing role of psychiatrists in the era of direct-
acting antivirals. Am J Psychiatry. 2015;172:512---6,
http://dx.doi.org/10.1176/appi.ajp.2015.14081041.

96. Elsherif O,  Bannan C, Keating S,  McKiernan S,  Bergin C,
Norris S. Outcomes from a large 10 year hepatitis C treat-
ment programme in people who inject drugs: no  effect of
recent or former injecting drug use on treatment adher-
ence or therapeutic response. PLOS ONE. 2017;12:e0178398,
http://dx.doi.org/10.1371/journal.pone.0178398.

97. Hauser P, Morasco BJ, Linke A, Bjornson D,  Ruimy S, Matthews
A, et al. Antiviral completion rates and sustained viral
response in hepatitis C patients with and without preexisting

394

dx.doi.org/10.1007/s12072-018-9879-5
dx.doi.org/10.1017/S1355617703960048
dx.doi.org/10.1053/jhep.2002.31257
dx.doi.org/10.3109/13651501.2015.1064964
dx.doi.org/10.1016/j.jhep.2004.07.022
dx.doi.org/10.1053/jhep.2002.30688
dx.doi.org/10.3851/IMP3245
dx.doi.org/10.1097/QAI.0b013e318240566b
dx.doi.org/10.17219/acem/104617
dx.doi.org/10.1007/s11136-019-02129-5
https://doi.org/10.1016/j.jhep.2011.02.023
dx.doi.org/10.4254/wjh.v8.i31.1318
dx.doi.org/10.1016/j.comppsych.2015.04.010
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
http://refhub.elsevier.com/S0210-5705(22)00164-9/sbref1160
dx.doi.org/10.1097/01.mcg.0000123203.36471.70
dx.doi.org/10.1111/j.1572-0241.2005.41860.x
dx.doi.org/10.1016/j.psym.2017.07.003
dx.doi.org/10.1097/MEG.0b013e3283624a28
dx.doi.org/10.1186/s12879-020-4922-2
dx.doi.org/10.1016/s1665-2681(19)31000-2
dx.doi.org/10.1111/j.1365-2036.2009.04004.x
dx.doi.org/10.4088/JCP.09m05282blu
dx.doi.org/10.17219/acem/37787
dx.doi.org/10.1371/journal.pone.0107592
dx.doi.org/10.1111/apt.13090
dx.doi.org/10.1186/1471-2334-14-203
dx.doi.org/10.1176/appi.ajp.2015.14081041
dx.doi.org/10.1371/journal.pone.0178398


Gastroenterología  y Hepatología  46  (2023)  382---396

major depressive disorder. Psychosomatics. 2009;50:500---5,
http://dx.doi.org/10.1176/appi.psy.50.5.500.

98. Schäfer A, Scheurlen M, Weissbrich B, Schöttker K,
Kraus MR. Sustained virological response in the antivi-
ral therapy of chronic hepatitis C: is there a predictive
value of  interferon-induced depression? Chemotherapy.
2007;53:292---9, http://dx.doi.org/10.1159/000102584.

99. Dieperink E, Ho SB, Thuras P, Willenbring ML. A prospec-
tive study of  neuropsychiatric symptoms associated with
interferon-�-2b and ribavirin therapy for patients with
chronic hepatitis C. Psychosomatics. 2003;44:104---12,
http://dx.doi.org/10.1176/appi.psy.44.2.104.

100. Fried MW, Shiffman ML, Reddy KR, Smith C, Marinos G,
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