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Preface

With recent estimates equating to around 71 million, the hepatitis C virus
(HCV) is one of the most important chronic infections worldwide. HCV is also
one of the world’s leading causes of liver failure. Besides causing liver-related
consequences, the virus often causes significant physical, mental, and social
impairment. Although different types of antiviral treatment exist to cure this
virus, they may exacerbate present or even cause new certain symptoms,

further impairing the different aspects of life quality in these persons.

During the realization of my Master Degree in Research Psychology Applied
to Health Sciences at the Department of Clinical and Health Psychology at the
Universitat Autbonoma de Barcelona (2013-2014), the research field of quality
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involved as a predoctoral researcher in a project focussed on quality of life
and psychiatric disorders in chronic hepatitis C patients, at the Department of
Psychiatry and Psychology at Hospital Clinic de Barcelona.

| have received the support of a predoctoral grant from the Fundacio
Clinic per a la Recerca Biomédica of Barcelona (2015-2016) to work at the
Grup de Recerca en Vulnerabilitat, psicopatologia i génere (SGR2014:1114,
IP. RM-S). Part of this research has been realized with the following supports
for investigation: Instituto de Carlos Il (PSICOCIT-VHC-P110/01827; IP: R.

Martin-Santos, and PSIGEN-VHC-EC08/00201; IP: R. Martin-Santos). It was



co-financed by the ERDF, European Union “One way to make Europe,”
Ministerio de Economia y Competitividad (MTM2012-38067-C02-01), and with
support of the Generalitat de Catalunya (SGR2009/1435; IP: R. Martin-

Santos, and SGR2014/1114; IP: R. Martin-Santos).

During my dissertation period | have realized a research internship at the
University Medical Center in Nijmegen, The Netherlands, at the Department of
Psychiatry, with Dr. Albert Batalla as my tutor, who gave me the opportunity to

improve my methodology and scientific writing skills.

Preliminary results of this thesis have been presented as oral and poster

communications on several national and international congresses:
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Subira S, Forns X, Martin-Santos R. “New antiviral treatments for chronic
hepatitis C and health-related quality of life: a systematic review and meta-
analysis”. Presented as poster at the 5th Annual Scientific Conference of the
European Association of Psychosomatic Medicine (EAPM).

Selected for publication in the Journal of Psychosomatic Research. 2017,
Barcelona.

Journal of Psychosomatic Research 2017. Meeting abstract: n°252.

Oriolo G, Egmond E, Cavero M, Marifio M, Bargall6 N, Navinés R, Forns X,
Martin-Santos R. “Neuroimaging in hepatitis C chronic infection: a systematic

review and meta-analysis.” Presented as poster at the 5th Annual Scientific



Conference of the European Association of Psychosomatic Medicine (EAPM).
2017, Barcelona.

Meeting abstract: n°251.

Egmond E, Oriolo G, Pla A, Bartres C, Cavero M, Marino Z, Navines R,
Forns X, Martin-Santos R. “Do new direct-acting treatments impact quality of
life in chronic hepatitis C patients? Preliminary data”. Presented as poster at
the 18th Annual Conference of the International Society for Bipolar
Disorders/8th Biennal Conference of the International Society of Affective
Disorders. 2016, Amsterdam, Netherlands.

Bipolar Disorders 2017; 18:169. Supl.1. Meeting abstract: P-138.

Oriolo G, Egmond E, Navines R, Cavero M, Marino Z, Forns X, Martin-
Santos R. “Depression and anxiety disorders incidence during acting antiviral
treatment in chronic hepatitis C”. Presented as a poster at the 18th Annual
Conference of the International Society for Bipolar Disorders/8th Biennal
Conference of the International Society of Affective Disorders. 2016,
Amsterdam, Netherlands.

Bipolar Disorders 2017; 18:169. Supl. 1. Meeting abstract: P-179.
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poster at the Congreso Nacional de Psiquiatria 2015. Santiago de
Compostela, Spain.

Congreso Nacional de Psiquiatria 2015. Meeting abstract: PO-949.
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Santos R. “Health-Related Quality of Life in patients with hepatitis C
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ABSTRACT

Hepatitis C virus (HCV) affects physical and mental health in 71 million persons
worldwide. Classic antiviral treatment with (pegylated) interferon and ribavirin (PR)
causes considerable impairment on chronic hepatitis C (CHC) patients’ life quality.
Recently, direct-acting antivirals (DAAs) have been introduced, which have been
associated with high cure rates (over 90%), reduced side effects, and are suggested
to have a minimal impact on health-related quality of life (HRQL). However, the
amount of evidence is still scarse, as trials on the wide range of these new regimens
are ongoing.

In this doctoral thesis, two studies were conducted in order to assess HRQL
in HCV patients treated with DAAs: (1) a systematic review and meta-analysis of RCT
studies that have assessed HRQL and risk factors, in CHC patients treated with any
type or combination of DAAs; (Il) a longitudinal naturalistic cohort study assessing
HRQL and incidence of depression during antiviral treatment, taking in account
possible risk factors that may predict life quality impairment and depression.

Findings from the systematic review suggest that the new antiviral regimens
have a minimal impact on life quality, and may even improve in terms of mental
wellbeing. With regard to DAAs alone, a slight improvement in patients’ mental life
quality was observed (MD=2.88; 95%CI|=2.24, 3.53). Ribavirin co-administration with
DAAs showed impairment on mental HRQL (MD=-1.7; 95%CI=-2.5, -0.91). Any
combination of DAAs with PR seemed to impair significantly both mental and
physical health quality (MD= -0.13; 95%CI=-0.15, -0.11). At baseline, HRQL is more
impaired in CHC patients who are unemployed, have cirrhosis, anemia, or history of
depression, anxiety, fatigue, or insomnia than those who do not. Furthermore, female
gender, older age, and history of depression may predict HRQL impairment during
DAAs plus ribavirin treatment. Also, adverse events and treatment non-response are
risk factors for DAAs plus ribavirin or PR.

In the second study, we observed a cumulative incidence of major depression
was 13.7% (95%CI: 5.7 to 26.3), and any depressive disorder 51% (95%CI: 36.6 to
65.2) during DAA treatment. Multivariate logistic regression analysis showed that
only PHQ-9 score at baseline was a predictive factor for incidence of major
depression (p=0.002), with a tendency for family history of depression (p=0.0079).
We could not exclude the presence of significant mean (SD) changes in EQ-VAS
scores during DAA treatment (67.2£20.3), at treatment end (71.3£19.6), or 12 weeks



after treatment (76.1+£18.7) related to baseline, after controlling by age, gender,
comorbidity, history of depression, or ribavirin co-administration. No significant
changes were detected between those with or without (descompensated) cirrhosis.
All patients except one achieved a SVR.

This research has some limitations. Few RCTs in the literature have
replicated their findings, and few of them studied HRQL in especific groups such as
co-infection, substance use and other psychiatric comorbidity. Limitations of the
study included relatively small sample size, inclusion of patients with advanced liver
disease and without HIV co-infection, factors that limit the generalization of our
results.

In summary, results support that HRQL may improve after successful
treatment. It is important to detect those patients with risk factors, especially for those
with decompensated cirrhosis or depression, before starting antiviral treatment.
Altogether, the findings suggest the use of a holistic, multidisciplinary approach to

manage both physical and mental health.



RESUMEN

El virus de la hepatitis C (VHC) causa una de las infecciones créonicas mas
importantes a nivel mundial, afectando a una poblacién estimada de 71 millones de
personas. El tratamiento antiviral clasico con (peg)interferon-alfa y ribavirina (PR)
provoca un deterioro significativo en la calidad de vida de los pacientes con hepatitis
C cronica (HCC). Recientemente, se han introducido antivirales de accion directa
(AAD) que se han asociado a una mayor ratio de respuesta al tratamiento (por
encima del 90%), a una reduccion de los efectos secundarios y a un impacto minimo
en la calidad de vida relacionada con la salud (CVRS). Sin embargo, las evidencias
aun son escasas debido a que los ensayos clinicos investigando los AAD estan en
desarrollo.

Para esta tesis doctoral, se han llevado a cabo dos estudios, con el fin de
evaluar la CVRS en pacientes que reciben AAD: (1) una revision sistematica y un
meta-analisis de ensayos clinicos randomizados (ECR) que han evaluado la CVRS y
factores de riesgo en pacientes con HCC tratados con cualquier tipo y combinacién
de AAD; (Il) un estudio de cohorte naturalistico longitudinal con el fin de evaluar la
CVRS vy la incidencia de depresion durante el tratamiento antiviral, teniendo en
cuenta posibles factores de riesgo que podrian predecir un deterioro en la calidad de
vida y la aparicion de depresion.

Los resultados de la revision sistematica sugieren que los nuevos regimenes
antivirales tienen un impacto minimo en la calidad de vida, e incluso pueden mejorar
el componente de salud mental. Con respecto a los AAD solos, una mejoria ligera en
la calidad de vida en el componente mental fue observada (MD=2.88; 95%CI|=2.24,
3.53). La co-administracién de ribavirina a los AAD mostré un deterioro en la calidad
de vida en el componente mental (MD=-1.7; 95%CI=-2.5, -0.91). Cualquier
combinacion de DAAs con PR empeor¢ la calidad de vida tanto en el componente
mental como fisico (MD= -0.13; 95%CI=-0.15, -0.11). A nivel basal, la CVRS fue
menor en pacientes con VHC sin empleo, en aquellos con cirrosis, anemia, o con
antecedentes de depresion, ansiedad, o con edad avanzada. Ademas, el género
femenino, la edad avanzada, y los antecedentes de depresién pudieron predecir una
menor CVRS durante el tratamiento antiviral con AAD. Asimismo, encontramos que
los acontecimientos adversos y la no-respuesta al tratamiento con AAD y PR fueron

factores de riesgo.



En el segundo estudio, se observé una incidencia acumulada de depresion
mayor en el 13.7% (95%CI: 5.7 - 26.3) de los pacientes, y de cualquier trastorno
depresivo en el 51% (95%CI: 36.6 - 65.2) durante el tratamiento antiviral con AAD.
El analisis de regresion logistico multivariado mostré que el unico factor predictivo de
incidencia de depresién mayor fue la puntuacion a nivel basal del PHQ-9 (p=0.002),
y una tendencia si existia para historia familiar de depresion (p=0.0079). No se pudo
descartar la presencia de cambios significativos de la media (DS) en puntuaciones
del EQ-VAS durante el tratamiento antiviral con DAA (67.2+20.3), al final de
tratamiento (71.3+19.6), o a las 12 semanas de postratamiento comparado a las
puntuaciones a nivel basal, después de controlar por edad, género, comorbilidad,
antecedentes de depresion, o co-administracion con ribavirina. No se detectaron
cambios significativos entre pacientes con y sin cirrosis ([des]Jcompensada). Todos
los pacientes excepto uno respondieron al tratamiento antiviral.

La presente investigacion tiene algunas limitaciones. Pocos ECR en la
literatura han replicado los resultados, y pocos de ellos han estudiado la CVRS en
grupos especificos, como por ejemplo con coinfeccion por el VIH, con uso de
sustancias o otros trastornos psiquiatricos. Por otro lado, el tamafno de la muestra, la
inclusién de pacientes con enfermedad hepatica avanzada y sin coinfeccion con VIH
y la no inclusion de un grupo control sin HCC, limitan la generalizaciéon de nuestros
resultados.

En conclusién, los resultados de la investigacion apoyan que la calidad de
vida puede mejorar después de un régimen antiviral exitoso. Es importante poder
detectar pacientes con factores de riesgo, especialmente ellos con cirrosis hepatica
decompensada o depresion, antes de empezar el tratamiento antiviral. En general
un enfoque multidisciplinar continda siendo recomendable para mejorar la CVRS de

los pacientes infectados por VHC.



RESUM

El virus de I'nepatitis C (VHC) causa una de les infeccions croniques més importants
a nivell mundial, afectant a una poblacié estimada de 71 milions de persones. El
tractament antiviral classic amb interfer6-alfa i ribavirina (PR) provoca un
deteriorament significatiu en la qualitat de vida dels pacients amb hepatitis C cronica
(HCC). Recentment, s'han introduit antivirals d'accié directa (DAA) que s'han
associat a una major ratio de resposta al tractament (per sobre del 90%), a una
reduccié dels efectes secundaris i a un impacte minim en la qualitat de vida
relacionada amb la salut (QVRS). No obstant aixd, les evidéncies s6n escasses a
causa de que els assaigs clinics investigant els DAA encara estan en
desenvolupament.

Per a aquesta tesi doctoral, s'han dut a terme dos estudis, per tal de valorar
la QVRS en els pacients reben tractament amb DAA: (l) una revisio sistematica i una
meta-analisi d'assaigs clinics randomitzats (ACR) que han avaluat la QVRS i factors
de risc en pacients amb HCC tractats amb qualsevol tipus i combinacié de DAA; (ll)
un estudi de cohort naturalistic longitudinal per tal d'avaluar la QVRS i incidéncia de
depressio durant el tractament antiviral, tenint en compte possibles factors de risc
que poguessin predir un deteriorament en la qualitat de vida i I'aparicio de depressio.

Els resultats de la revisié sistematica suggereixen que els nous régims
antivirals tenen un impacte minim en la qualitat de vida, i fins i tot poden millorar el
component de la salut mental. Pel que fa als DAA sols, es va observar una lleugera
milloria en el component mental de la QVRS (MD = 2.88; 95% CI = 2.24, 3.53). La
co-administracié de ribavirina als DAA va mostrar un deteriorament en el component
mental de la QVRS (MD = -1.7; 95% CI = -2.5, -0.91). Qualsevol combinacié de
DAAs amb PR semblava va empitjorar la qualitat de vida tant en el component
mental com fisic (MD = -0.13; 95% CI =-0.15, -0.11). A nivell basal, la QVRS va ser
menor en pacients amb VHC sense ocupacio, en els que tenien cirrosi, anémia, o
amb antecednets de trastorn depressiu o ansietat, o amb edat avancada. A més, el
genere femeni, I'edat avangada, i els antecedents de depresié van poder predir
qualitat de vida alterada durant el tractament antiviral amb DAA. Aixi mateix, els
esdeveniments adversos i la no-resposta al tractament amb DAA i PR foren factors
de risc.

En el segon estudi, es va observar una incidéncia acumulada de depressid
major de 13.7% (95% CI: 5.7 - 26.13), i de qualsevol trastorn depressiu de 51%



(95% CI: 36.6 - 65.2) durant el tractament antiviral amb DAAs. L’analisi de regressio
logistica multivariant va mostrar que I'unic factor predictiu d’incidéncia de depressio
major va ser la puntuacioé basal del PHQ-9 (p = 0.002), i una tendéncia si existien
antecedents familiars de depressid (p = 0.0079). No es va poder descartar la
preseéncia de canvis significatius de la mitjana (DS) en puntuacions de I'EQ-VAS
durant el tractament antiviral amb DAA (67.2 + 20.3), al final del tractament (71.3 %
19.6), a les 12 setmanes de posttractament (76.1 + 18.7 ) o a les 48 setmanes de
posttractament (76.7 £ 15) comparat amb les puntuacions a nivell basal, després de
controlar per edat, génere, comorbiditat, historia de depressid, o co-administracié de
ribavirina. No es van detectar canvis significatius entre pacients amb i sense cirrosi
(descompensada). Tots els pacients tret d’'un van respondre al tractament amb DAA.

La present investigacié té algunes limitacions. La revisié sistematica mostra
qgue pocs ACR han replicat els seus resultats, i pocs d'ells han estudiat la QVRS en
grups especifics, com per exemple amb coinfeccié pel VIH, amb Us de substancies o
amb altres trastorns psiquiatrics. La mida de la mostra, la inclusié de pacients amb
malaltia hepatica avangada i sense coinfeccio i la no inclusio d’'un grup control sense
HCC limiten la generalitzacio dels nostres resultats.

En conclusio, els resultats de la investigacio recolzen que la qualitat de vida
dels pacients amb HCC pot millorar després d'un régim antiviral reeixit. Es important
detectar pacients amb factors de risc, especialment amb la cirrosi decompensada o
depressio, abans de comengar amb el tractament antiviral. En general, els resultats
recolzen que continua sent recomanable un enfocament multidisciplinari per la

millora de la salut fisica i mental d’aquests pacients.






CHAPTER 1

Intfroduction






“Health is a state of complete
physical, mental, and social
wellbeing — not merely the
absence of disease, or infirmity.”

(World Health Organization, 1948)

1.1. Health-related quality of life

The concept of quality of life (QoL) is an attempt to, in analyzable terms,
define the effect of the functional outcome of a disease and its treatment on
the patient. What emerges should be a functional definition that is measurable
over time. QoL is a social construction that is conceived as composed of
several core concepts, domains and indicators that are shared amongst
people, as well as characteristics and interests that are unique to individuals
(Brown & Brown 2003; Schalock, Gardner, & Bradley, 2007). This
conceptualization is based on the World Health Organization (WHO) definition
of health as “A state of complete physical, mental, and social wellbeing and
not merely the absence of disease or infirmity” (Grad, 2002). This definition is
so broad that it includes elements that are beyond the traditional domain of
medicine and health caring systems. Opportunity, education, spiritual
attitudes, social security, working satisfaction, social relationships, and goods
availability, are elements of QoL that are independent of medicine. What we
deal with, by using the concept of health-related quality of life (HRQL), is the
functional effect of an iliness and its therapy on an individual (Amodio et al.,

2012).
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Although the ancient Greeks were the first to show interest in human health
and wellbeing, it was the earliest recognized philosopher of the welfare state,
Jeremy Bentham (1748 — 1832) who attempted to measure subjective
wellbeing, as he felt that each citizen should be able to achieve their optimal
mental wellbeing within the economic and cultural boundaries of society
(Bentham, 1834). He defined subjective wellbeing as the difference between
the sum of all kinds of pleasure, and the sum of all kinds of pain, experienced
by a person in a given period of time, e.g. during a course of treatment lasting
for some weeks or months. Physician, philosopher and psychologist William
James (1842 — 1910) was the first to introduce the concept of HRQL. He
considered human wellbeing to be a subjective, emotional perception, and
thus should be measured psychometrically instead of biologically. His essay
“Is Life Worth Living” is now regarded as the ‘landmark’ publication in HRQL
(James, 1897). However, the first important study on measurement of HRQL
was not performed until the end of the 20" century (Ware and Sherbourne,

1992).

Historically, traditional medical care has focused on the diagnosis and
treatment of physiological and anatomical conditions (Wasson et al., 1992),
and has tended to overlook global functioning, wellbeing, and life quality. It
mostly relied upon measures of morbidity and mortality, where judgements
were based on intervention through clinical, radiological and laboratory
measures, without giving importance to the self-perceived wellbeing of
patients (Blazer & Houpt, 1979; Jenkinson, 1993). However, an important

development in the healthcare field was the recognition of the centrality of the
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patient’s point of view in monitoring the quality of medical care outcomes
(Geigle & Jones, 1990) taking into account their needs and expectations. As a
result of these developments, since the 1980s the concept of HRQL and its
determinants have evolved. Each year, thousands of scientific articles are
being published on the subject, emphasizing the increased interest for this

theme (see Figure 1.1).

Figure 1.1. Number of publications on quality of life indexed in Pubmed database.
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Instead of collecting merely clinical or medical information, practicing
physicians and other health providers have increasingly begun to include
patient-reported information about functional status, wellbeing, and other
health outcomes that are considered important to life quality. HRQL covers
the aspects of overall QoL that can be clearly shown to affect either a
person’s physical or mental health (McHorney, 1999). As the questions that
are included in the evaluation of HRQL are drawn from various domains of the
experience of the patient, and should therefore represent his/her self-

perception in the most complete way, concerning physical, psychological,
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relational, and working experience. Measuring it can help determine the
burden of preventable disease, injuries, and disabilities, and it can provide
valuable new insights into the relationships between HRQL and risk factors.
Policy analysts and managers of healthcare organizations have also started to
utilize this information to compare the costs and benefits of competing ways of
organizing and financing healthcare services, including for treatment of
diseases. Focusing on HRQL as a health standard has given the possibility to
bridge between disciplines and social, mental, and medical services (Pope,

1984).

1.2. lllness and quality of life

Persons suffering from illness are known to often have an affected quality of
life. The severity of an illness can be expressed in terms of the number and
severity of symptoms or associated problems. In healthcare, the primary aim
is to improve or maintain the overall functional capacity and general health of
patients, as where the general goal of treatment for an iliness, when available,
is to alleviate symptoms from illness by means of a decrease in physical or
psychological symptoms (WHO, 2008). However, some treatments may not
always be associated with a decrease, and may even exacerbate existing
symptoms. Symptoms may even be more related to the life quality of a patient
than direct iliness-related variables, such as disease activity and other clinical
symptoms. In addition, both individual experience and the perceived impact of

an illness play an important role in life quality (Gladman, Urowitz, Ong,
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Gough, & MacKinnon, 1996; Reich et al., 2014). This is also the case with the
hepatitis C virus (HCV), which is a highly prevalent infectious disease mainly
affecting the liver; see Figure 1.2. Besides hepatic manifestations, HCV-
infected persons are known to often suffer from a broad range of symptoms
that may significantly alter their physical and mental wellbeing, due to
complex virological mechanisms in the body and the brain (Bladowska et al.,

2014; Solinas, Piras, & Deplano, 2015; Adinolfi et al., 2015).

Figure 1.2. Global distribution of hepatitis C virus infection.
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Blach, S., Estes, C., Gamkrelidze, I., Gunter, J., Murphy, K., Nde, H., ... Razavi, H. (2015).
Polaris Observatory — Global prevalence of Hepatitis C. Colorado, USA: Center for Disease

Analysis.*

* Permission for reproduction was obtained through Elsevier Copyright Clearance Center’s RightsLink® service.
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1.3. Epidemiology, prevalence, and incidence of hepatitis C virus

HCV is a significant human pathogen affecting millions of persons worldwide,
and is a leading cause for progressive chronic liver disease, potentially
culminating in cirrhosis and hepatocellular carcinoma (Mohd Hanafiah,
Groeger, Flaxman, & Wiersma, 2013; Blach et al., 2015; Basnayake &
Easterbrook, 2016). HCV is a small enveloped virus, 50—80 nm in diameter,
with a positive sense, single stranded ribonucleic genome (ssRNA) of ~9600
nucleotides. The ribonucleic (RNA) molecule contains a single open reading
frame (ORF) but lacks a 5 cap. Instead, translation is initiated in the
cytoplasm through an internal ribosome entry site (Tsukiyama-Kohara, lizuka,
Kohara, & Nomoto, 1992; Wang, Sarnow, & Siddiqui, 1993). Translation of
human HCV-RNA in cultured cells is mediated by an internal ribosome-
binding mechanism (Wang et al., 1993). A single amino acid precursor
polyprotein is translated at the endoplasmic reticulum (ER) and is then
cleaved by host and viral proteases into 10 structural and non-structural (NS)
proteins. The structural proteins of HCV are encoded by the 5’ terminus of the
genome and include the core protein as well as the two glycoproteins, E1 and
E2. These are followed by the NS proteins, which include p7, NS2, NS3,

NS4A, NS4B, NS5A, and NS5B (Lindenbach & Rice, 2005).

The polymerase of HCV, NS5B, exhibits a high mutation rate of approximately
10’4 substitutions per site (Cuevas, Gonzalez-Candelas, Moya, & Sanjuan,
2009; Sanjuan, Nebot, Chirico, Mansky, & Belshaw, 2010). This is combined

with a very high rate of virion production in infected individuals (1012 virions
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per day) (Neumann et al., 1998). As a result, within host, the HCV genome
exists as a heterogeneous RNA population known as quasispecies (Martell et
al.,, 1992). This heterogeneity contributes to a significant evolutionary
advantage and provides the virus with the means to adapt to the host immune
response and persist as a chronic infection (Vignuzzi, Stone, Arnold,
Cameron, & Andino, 2005). At the human population level, HCV has
undergone significant evolution resulting in the emergence of seven different
genotypes (GT1-GT7) differing by approximately 35% at the nucleotide level
(Smith et al., 2014). These genotypes are further classified into “subtypes” (a,
b, c, etc.), with about 20% inter-subtype divergence across the genome

(Simmonds, 2004; Simmonds et al., 2005).

Before HCV was discovered (Choo et al.,, 1989), non-HAV non-HBV was
identified as a viral hepatitis occurring after transfusion of infected human
blood into chimpanzees (Westbrook & Dusheiko, 2014). It soon became
known that it involved a new virus, which could be transmitted through blood
and bodily fluids from another infected person. Today, the most common
routes of HCV transmission include blood transfusion, the use of unsterile
needles and other medical equipment, transmission from an infected mother
to her unborn or nursing infant in 5% of cases (Reddick, Jhaveri, Gandhi,
James, & Swamy, 2011), and unsafe intercourse, occurring mostly between
men (van de Laar, Matthew, Prins, & Danta, 2010).

With recent estimates equating to around 71 million, HCV is among the
most important chronic infections worldwide (Blach et al., 2015). Around

700.000 deaths occur due to disease-related causes each year (Perz,
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Armstrong, Farrington, Hutin, & Bell, 2006; Lozano et al., 2012). HCV has the
greatest impact on morbidity and all-cause mortality in both industrialised and
developing countries, along with the chronic hepatitis B virus (HBV). To this
day, the associated mortality rate in the United States and Europe surpasses
that of human immunodeficiency virus (HIV) infection (Muhlberger et al., 2009;
Ly et al.,, 2012). Seven countries account for 50% of all HCV infections
worldwide (i.e. China, followed by Pakistan, India, Egypt, Russia, USA, and
Nigeria). Overall, in 2015, the global prevalence of HCV infection was 1%.
The Eastern Mediterranean Region had the highest prevalence (2.3%)
followed by the European Region (1.5%) (WHO, 2017). Within Europe, the
sero-prevalence increases with age, with a peak prevalence occurring in 55—
64 year old patients; Southern and Eastern Europeans have the highest peak
prevalence (Mohd Hanafiah et al., 2013). Mostly due to common routes of
transmission, around 20% of HCV-infected individuals have HIV comorbidity
(Soriano Vispo, Labarga, Medrano, & Barreiro, 2010; Basnayake &
Easterbrook, 2016). HCV/HIV co-infection is associated with an accelerated
course of liver disease and worse treatment outcomes (Koziel & Peters,
2007). Although rates of HCV infection through birth transmission are low, the
chance increases significantly when the mother is infected with HIV (Joshi,
O'Grady, Dieterich, Gazzard, & Agarwal, 2011; Martin-Santos et al., 2015).
However, the most important risk factor for obtaining HCV infection remains
through intravenous drug use (Chahua et al., 2015), making people who inject
drugs (PWID) an important risk group due to risk-associated behavior

(Roncero, Vega, Martinez-Raga, & Torrens, 2017).
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After an incubation period ranging from two weeks to six months, HCV may
become chronic (Lauer & Walker, 2001). Once chronic hepatitis C (CHC) has
developed, the liver normally becomes compromised for years, before
gradually becoming more damaged (Youssef, El Kassas, Farag, & Shepherd,
2017). Untreated CHC progresses to chronic liver disease, causing fibrosis,
cirrhosis in 20% to 30% of patients within 30 years of initial infection (i.e.
scarring of the liver), and hepatocellular carcinoma (i.e. liver cancer) in 3% to
6% of cases, ultimately leading to liver failure and death (Fattovich, Stroffolini,
Zagni, & Donato, 2004; Muhlberger et al., 2009). See Figure 1.4. The
progression of hepatic fibrosis depends on several co-factors, such as the age
at moment of infection, the amount of alcohol consumed, HCV genotype, or
viral coinfections (e.g. with HIV) (Bochud et al., 2009; Nkontchou et al., 2011;
Webster, 2015). As described in the latter paragraph, in HCV at least six
different genotypes exist (HCV-1 to -6, and others) having multiple subtypes
(e.g., HCV-1a, 1b). The genetic variability of HCV is high, and varies across
countries, regions, and localities (Gower, Estes, Blach, Razavi-Shearer, &
Razavi, 2014). Infection with HCV genotype 3 is associated with more rapid
progression of fibrosis than infection with other HCV genotypes (Bochud et

al., 2009).

As the development of HCV is slow, and most acute infections are
asymptomatic (Lavanchy, 2011; Mohd Hanafiah et al., 2013), many patients
often remain unaware of the infection for years or even decades. Following
initial infection, approximately 80% of people do not exhibit any symptoms.

Those who have acute symptoms may exhibit fever, fatigue, decreased
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appetite, nausea, vomiting, abdominal pain, dark urine, grey-coloured faeces,
joint pain, and jaundice (yellowing of skin and the whites of the eyes). In
around 50% to 70% of persons infected with HCV, the virus becomes chronic
(Lauer & Walker, 2001). Due to complex mechanisms, CHC has been
associated with underlying medical and psychiatric comorbidities, including
feelings of anhedonia, depression (Dwight et al., 2000; Dantzer, O'Connor,
Freund, Johnson, & Kelley, 2008; Yarlott, Heald, & Forton, 2017), anxiety,
fatigue, sleep alterations (Kallman et al., 2000; Strauss & Teixeira, 2006),
increased sensitivity to pain (Monaco, Ferrari, Gajofatto, Zanusso, & Mariotto,
2012), anorexia (Barkhuizen et al., 1999; Lim, Cronkite, Goldstein, & Cheung,
2006; Adinolfi et al., 2015), and loss of appetite (Bull et al., 2009).
Furthermore, a significant number of studies have found cognitive functioning
to be reduced in HCV patients, including processing speed, verbal fluency,
and working memory (Capuron, Lamarque, Dantzer, & Goodall, 1999;
Capuron & Miller 2004; Capuron et al., 2005; Forton et al., 2008; Adinolfi et
al., 2015; Thames et al.,, 2015; Fialho et al., 2016). The wide arrange of
disease-related manifestations may significantly alter mental and physical life
quality of these patients (Younossi, Kallman, & Kincaid, 2007; Hsu et al.,

2009).
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Figure 1.3. Natural history of HCV infection.
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1.4. Treatment of chronic hepatitis C

The chronic hepatitis C virus can be detected through the use of blood tests,
which is normally assessed in at-risk populations using screening programs.
On the other hand, liver biopsies and ultrasound imaging tests can assess the
state of the liver. There is no vaccine available to prevent hepatitis C,
although HCV-infected persons should be vaccinated for hepatitis A and B.
However, different types of antiviral treatment exist which may cure HCV

(Pawlotsky, 2014; Zeuzem, 2017).

The aim of treatment for patients chronically infected with HCV is to achieve a
sustained virological response (SVR), defined as the absence of detectable
HCV-RNA from the blood, 12 or 24 weeks after treatment is discontinued

(Ghany, Strader, Thomas, & Seeff, 2009). The goal of antiviral treatment is to
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slow or halt progression of fibrosis and prevent the development of cirrhosis,
and partly depends on the virus’s genotype the person has contracted.
Sustained viral eradication eliminates the risk of individual transmission and is
associated with a better quality of life (Spiegel et al., 2005; Younossi et al.,
2016°). Although the virus may be cured, the classic types of antiviral
treatment may exacerbate existing symptoms and even lead to the onset of
new symptoms, further affecting the person’s mental and physical life quality
(Spiegel et al., 2005; Daltro-Oliveira, Morais-de-Jesus, Pettersen, Parana, &

Quarantini, 2013).

1.4.1. Antiviral treatment with interferon-alpha

Soon after the discovery of HCV (Choo et al., 1989), antiviral treatment was
introduced using the pro-inflammatory cytokine interferon-alpha, a regimen
used to treat a number of acute and chronic viral diseases (Hoofnagle & Di
Bisceglie, 1989; Hoofnagle & Jones, 1989). The HCV-RNA level of the
patient, known as the viral load, is monitored throughout the duration of the
treament in order to determine the pattern of response to therapy (Ghany et
al., 2009). By a weekly subcutaneous administration of interferon-alpha over a
course of 24 weeks, SVR rates of only 6% were achieved which can be
determined at 24 weeks of post-treatment. A treatment prolongation to 48
weeks was later found to increase SVR rates to 16%. Subsequently, ribavirin
was added (Reichard, Andersson, Schvarcz, & Weiland, 1991) due to the
achievement of higher SVR rates of up to 40% to 45% through the
accelerated clearance of infected cells (Pawlotsky et al., 2004; Bronowicki et

al., 2006). Combination therapy using pegylated interferon-alpha (IFNa) and
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oral administration of ribavirin (PR) ultimately showed SVR rates of up to 50%
(Manns, Cornberg, & Wedemeyer, 2001; Fried et al., 2002). In general,
response to such interferon-based therapy varies greatly amongst patients,
and is predominantly affected by the HCV genotype and the presence or
absence of cirrhosis. Overall, patients infected with GT2 and GT3 HCV are
better respondents to the interferon-based therapy, with SVR rates up to 80%
(Feld & Hoofnagle, 2005; Manns, Wedemeyer, & Cornberg, 2006). In
contrast, the more prevalent GT1 is associated with a poorer response rate

with less than 50% of patients achieving a SVR (Feld & Hoofnagle, 2005).

Both the administration of only IFNa or combined with ribavirin have been
associated with severe side effects in around half of patients, including
serious rash, hair loss, flu-like symptoms, anxiety, fatigue, and major
depression (MD) episodes occurring in around one in four patients (Martin-
Santos et al., 2008; Quelhas & Lopez, 2009; Udina et al., 2012). PR treatment
has also been associated with significantly lower physical and mental quality
of life scores compared to HCV patients receiving placebo (Spiegel et al.,

2005; Daltro-Oliveira et al., 2013).

1.4.2. Direct-acting antiviral therapy

The standard of care for HCV genotype 1 was modified with the licensing of
the first generation direct-acting antivirals (DAAs) in 2011, i.e. the protease
inhibitors (PI) telaprevir and boceprevir, administered in combination with PR
as triple therapy, with initial results showing increased SVR rates, but similar

elongated treatment course, side effect profiles, and quality of life impairment,
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as observed in PR therapy. In 2014, the landscape for HCV therapy was
significantly shifted with the approval of the first pan-genotypic antiviral for
HCV, i.e. sofosbuvir, targetting the HCV-RNA-dependent RNA polymerase
and opening the door to interferon-free combination DAA therapies (Zeuzem
et al., 2014; Lawitz et al., 2013*®; Jacobson et al., 2013; Gane et al., 2013;
Pawlotsky, 2014). Different types of DAAs have since been licenced or been
put into widespread use (see Figure 1.4.) (European Association for the Study
of the Liver [EASL], 2017), and several other regimens are under

development.

Figure 1.4. Approved new direct-acting antiviral drugs for treatment of hepatitis C.*

Patients without hepatic cirrhosis Patients with hepatic cirrhosis

Sofosbuvir/ L\, 1. 812 weeks  HOV-4: 12 weeks  HCV-1, -4: 12 weeks*
ledipasvir
Sofosbuvir + 1 5 3. .4, -5, -6: 12 weeks
velpatasvir
5:1':;5 ;i,-\;lr/r’ HCV-1a: 12 weeks* HCV-1a: 24 weeks*

7 HCV-1b: 8-12 weeks HCV-1b: 12 weeks
dasabuvir
Paritaprevir, 1~y 4: 12 weeks HCV-4: 12 weeks*
ombitasvir
Grazoprevir+ HCV-1a: 12-16 weeks*
elbasvir HCV-1b: 12 weeks

HCV-4: 12—16 weeks*

SOOSDUVIF+ i/ 1 4. 12 weeks HCV-1, -4: 12-24 weeks*
Simeprevir
SOoSDUVIF+ 1o/ 1 5 3. .4: 12 weeks HCV-1, -2, -3, -4: 12-24 weeks*
daclatasvir

* (Possible) co-administration with ribavirin required.

These new antiviral regimens have shown promising results, such as reduced
side effects (Saxena et al., 2016; Desnoyer et al., 2016), higher SVR rates of

up to 90% depending on the virus’s genotype, easier oral administration, and
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a shortened treatment course of 8 to 12 weeks, where SVR can already be
determined at 12 weeks after treatment cessation (Jacobson et al., 2013;
Younossi et al., 2014% Dusheiko, 2016; Flisiak, Pogorzelska, & Flisiak-
Jackiewicz, 2017). However, ribavirin continues to play an important role in
various antiviral drug regimens (Hofmann, Hermann, Sarrazin, & Zeuzem,
2008), although limited evidence is available as yet on the possible role of

ribavirin as addition to DAAs.

1.4.3. Sustained virological response

As described earlier, the achievement of a SVR involves a molecular
demonstration of the absence of HCV-RNA twelve weeks after the end of a
course of antiviral treatment, which confirms the sustained eradication of the
virus. However, eradication of HCV does not generate protective immunity
(Zeuzem, 2017). The likelihood of late recurrence is well under 1%, and most
such events are actually not recurrences but re-infections (Grebely et al.,
2011). A meta-analysis of 129 studies involving a total of 34.563 patients who
had undergone interferon-based treatment, revealed that a sustained
virological response was associated with a 62% to 84% reduction of mortality,
a 68% to 79% reduction of the risk of hepatocellular carcinoma (HCC), and a
90% reduction of the risk of needing liver transplantation (Zeuzem, 2017).
However, new evidence suggests that after clearance of the virus after
following antiviral therapy, the virus may persist in the brain, where virus-
associated neuropsychiatric symptoms continue to be present or even
develop (Dirks et al., 2017), a finding that needs to be confirmed in future

studies. As interferon-based treatment was contraindicated in patients with
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decompensated cirrhosis, these data are uninformative with respect to any
potential clinical benefit, for these patients, of sustained viral eradication with
DAAs. Initial studies have vyielded clinical and laboratory evidence of
improvement mainly for patients with a MELD (i.e. model of end-stage liver
disease) score below 16-18 points (Poordad et al., 2016; Charlton et al.,
2015; Zimmermann, Beckebaum, & Berg, 2016). In large-scale cohort studies,
sustained viral eradication was associated both with lower liver-associated
mortality and with substantially lower extrahepatic mortality, although no
causal link was demonstrated.

Because of the residual risk of HCC even after successful viral
eradication, patients with hepatic cirrhosis (regardless of the possible
regression of fibrosis) should undergo lifelong surveillance with hepatic
ultrasonography and alpha-fetoprotein measurement every six months
(Sarrazin, Berg, & Ross, 2010). Esophageal varices are very unlikely to arise
once HCV has been eradicated, because viral eradication is associated with
the regression of hepatic fibrosis and portal hypertension (as reflected in the

hepatovenous portal pressure gradient) (Zeuzem, 2017).

1.4.4. Mechanisms of direct-acting antiviral regimens
As described in the latter paragraph, today the basis of current treatment
involves a combination of direct-acting antiviral drugs, which have shown high
efficacy rates, resistance barriers, and different sites of attack (see Figure
1.5).

RNA-dependent RNA polymerase inhibitors are categorized as either

nucleotide inhibitors (NI) or non-nucleoside inhibitors (NNI). NI are
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phosphorylated within cells by the activity of cellular kinases, bind as
triphosphates to the active center of the HCV-specific NS5B polymerase, and
abort the construction of the growing viral RNA chain. NNI cause allosteric
inhibition of NS5B polymerase. The generic names of all HCV polymerase
inhibitors end in “-buvir.”

Furthermore, protease inhibitors have been developed, which are
directed against HCV-NS3/4A serine protease (splitting of the HCV
polyprotein); their generic names end in “-previr.” The HCV-NS5A protein
plays a role in HCV replication and the modulation of cellular functions.

Moreover, various NS5A inhibitors have been developed; these have
generic names ending in “-asvir” (Lange, Jacobson, Rice, & Zeuzem, 2014).
Although its antiviral mechanism of action is still incompletely understood,

ribavirin continues to play an important role in various antiviral drug regimens.

Figure 1.5. Replication cycle of hepatitis C virus with attack points of antiviral drugs.
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1.4.5. Important side effects and drug interactions

With respect to DAAS, since their recent introduction, existing studies have
mainly focused on efficacy and safety (Chan et al., 2013; Younossi et al.,
2016%9). Despite the good results, certain side effects and drug interactions
exist. Sofosbuvir is generally well tolerated; its more common side effects
include mild nausea, headache, and insomnia (Ahmed et al., 2017). The
combination of sofosbuvir with amiodarone can cause life-threatening
bradycardia (Fontaine et al.,, 2015). The addition of NS5A inhibitors
(ledipasvir, daclastasvir, velpatasvir) does not lessen tolerability to any
clinically relevant extent (Umar & Akhter, 2016; McCarty & Lim, 2017).
Therapeutic elevation of the gastric pH lessens the bioavailability of ledipasuvir,
and thus the concomitant administration of sofosbuvir/ledipasvir with a proton
pump inhibitor in a high dose is not recommended (Afdhal et al., 2014%).

The side-effect profile and drug-interaction spectrum of the NS3/4A
protease inhibitors are more complex. Simeprevir can evoke both nonspecific
side effects (nausea, headache, fatigue) and photosensitivity reactions;
patients should be advised to avoid direct exposure to sunlight and to use a
topical sunscreen (Gimeno-Ballester et al., 2016). All of the approved NS3/4A
protease inhibitors (simeprevir, paritaprevir, grazoprevir) can mildly or
moderately elevate bilirubin and transaminase levels (Banerjee & Reddy,
2016). A simultaneous, clinically relevant rise of both the bilirubin
concentration and the transaminase concentrations is rare, but presumably
reflects hepatoxicity, and must be followed by discontinuation of the protease

inhibitor.
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The characteristic side effects of ribavirin are (dose-dependent)
hemolytic anemia, dyspnea, irritating cough, reduced exercise tolerance, and
skin rash (Banerjee & Reddy, 2016). As hemolysis elevates the bilirubin
concentration as well, rises in bilirubin levels are more pronounced when
ribavirin and NS3/4A protease inhibitors are given simultaneously. All drugs
taken for concurrent illnesses should also be checked for possible interactions
with antiviral drugs against HCV (see the relevant package inserts and the
website maintained by the pharmacology department at the University of
Liverpool, = www.hepdruginteractions.org)  (www.hep-druginteractions.org,
2016).

Particularly critical classes of drugs include anticonvulsants, anti-
arrhythmic drugs, antimycobacterial drugs, St. John’s wort, and in
combination with NS3/4A protease inhibitors-immunosuppressant drugs,
antibiotics, antimycotic drugs, antiretroviral drugs, HMG-CoA reductase
inhibitors, sedatives, antidepressants, and antipsychotic drugs (www.hep-
druginteractions.org, 2016).

Patients with HCV mono-infection and HIV co-infection do not differ
with respect to their sustained viral eradication rates or side effect profiles with
interferon-free DAA treatment (Naggie et al.,, 2015; Wyles et al., 2015;
Sulkowski et al., 2015; Rockstroh et al., 2015). Prescribing physicians should
note potential drug interactions between the various HCV treatment regimens
(in particular, those involving NS3/4A protease inhibitors) and the antiretroviral
drugs given to treat HIV (www.hep-druginteractions.org, 2016). In HBV/HCV
co-infection, the hepatitis virus with the higher viral load is treated with higher

priority. The sustained virus eradication rates in the treatment of chronic
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hepatitis C are not lessened by the simultaneous presence of hepatitis B

(Gane et al., 2016).

1.5. Neuropsychiatric manifestations of the hepatitis C virus

A number of symptoms observed in HCV patients have not been entirely
explained by disease manifestations of the liver. Since the discovery of HCV,
knowledge has increased, and several attempts have been made to describe
the manifestations of the virus in the body and the brain. HCV is driven by a
system of complex mechanisms (Fontana et al, 2001; Bonkovsky et al.,
2007), and causes different disfunctions in both the body and the brain
(Bladowska et al., 2014; Solinas et al., 2015; Adinolfi et al., 2015), besides
affecting the liver. The virus has been found to cross the blood-brain barrier,
and is present in both the cerebral spinal fluid and brain tissue, causing a
cerebral infection that stimulates the liberation of free radicals, and
inflammatory phenomena in the skull (Maggi et al., 1999; Laskus et al., 2002;
Raison, Capuron, & Miller, 2006; Murray et al., 2008; Forton et al, 2008),
making it a potential neuroinflammatory virus. Inflammation occurs through
activation of a number of pathways, resulting in increased cytokine release in
the brain (Benveniste, 1998; Rothwell, Luhesi, & Toulmond, 1996), which may
result in a wide variety of clinical manifestations worse than those of the
physical manifestations of the hepatic infection itself. Cytokines are normally
released in the brain as an immune response to disease, damage, infection,

or psychosocial stress, in order to favor survival and recovery. Cytokine
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release alters the production, metabolism, and transport of neurotransmitters
that may affect mood (Capuron & Miller, 2011), and has found to affect the
serotonin metabolism and dopamine function, which play an important role in
the development of depression and fatigue (Majer et al., 2008; Capuron et al.,
2012), and may also contribute to increased anxiety and irritability.

The extrahepatic symptoms described in HCV are similar to those
occurring in what has been described as “illness behavior” (Capuron et al.,
2005, Raison et al., 2010; Capuron et al., 2012), which is reversible in healthy
persons, but in those who are vulnerable including the chronically ill, it may
become permanent (Dantzer, O'Connor, Freund, Johnson, & Kelley, 2008). It
is normally seen in humans and laboratory animals that exhibit behavioral
changes due to microbial infections (Hart, 1988), and has been suggested to
be relevant to understanding depression (Dantzer, 2009). Other illness
behavioral responses include lethargy, anxiety, malaise, loss of appetite
(Exton, 1997), sleepiness (Mullington et al., 2000), increased sensitivity to
pain (Mitra, 2008), reduction in grooming symptoms (Okuda-Ashitaka et al.,
2006), and failure to concentrate (Fu, Zhu, Wang, & Wu, 2007), symptoms

similar to those described in HCV infection. See also Figure 1.5.
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Figure 1.5. Conceptual model of illness behavior.
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1.6. Quality of life in chronic hepatitis C

In the last decades, the assessment of HRQL in CHC patients has become
increasingly important (Spiegel et al., 2005; Kallman et al., 2007). CHC is a
chronic infection that may affect a person over a course of many years,
impacting a person’s life on different areas, substantially affecting their
wellbeing. Although mental and physical HRQL may differ from person to
person, individuals with CHC are known to often have a generally more
impaired mental and physical life quality compared to the healthy population,

which may be explained by associated symptoms including psychosocial,
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physical and mental factors, as well as secondary effects to certain antiviral
treatment regimens (Jenkinson, Coulter, & Wright, 1993; Alonso et al., 2004;
Helbling et al., 2008; Hsu et al., 2009; Ashrafi et al., 2012; Fabregas et al.,
2013; Lowry et al., 2016).

Certain risk factors have been described which may play a role in
HRQL impairment in HCV patients, such as low household income (Helbling
et al., 2008), awareness of the prognose and diagnose (Rodger, Jolley,
Thompson, Lanigan, & Crofts, 1999), intravenous drug use, substance use
disorder (Helbling et al., 2008; Dalgard, Egeland, Skaug, Vilimas, & Steen,
2004; Chahua et al., 2015), and alcohol intake (Charlet & Heinz, 2016).
Furthermore, HIV exacerbates mechanisms from HCV, such as progression
of liver disease and lower SVR rates (Sulkowski & Thomas, 2003; Rockstroh,
2006). However, there has been discussion about whether HIV co-infected
patients differ in HRQL compared to CHC mono-infected persons; some
authors proposed that HRQL is similar in both patient groups, as they may
have improved coping strategies (Fleming et al., 2004; Braitstein et al., 2005;
Thein et al., 2007). The symptoms and risk factors associated with HCV
infection may have a significant impact on life quality due to their impact on
intimate and family relationships, dietary habits, reduced sense of wellbeing
because of fear of contagion and prognosis, increase in social marginalization
and feelings of anger, hopelessness, and stigma (Helbling et al., 2008; Hsu et
al., 2009). On the other hand, symptoms may negatively influence adherence
to treatment (Younossi et al., 2007), resulting in the persistence of the virus

and associated symptoms, thus remaining a threat for disease spreading.
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1.7. Antiviral treatment and quality of life in hepatitis C

Similar to the mechanisms described for HCV involving neural alterations due
to proinflammatory cytokine release (Lotrich, 2014; Udina et al., 2016), the
antiviral treatment regimen interferon-alpha has been associated with
increased cytokine release, resulting in a worsening of several disease-
related symptoms and decrease in physical and mental life quality. Although
studies on the possible effects of the new DAA regimens on HRQL are still
limited, a number of studies have assessed this in patients receiving this type
of treatment. Mood and cognitive symptoms develop primarily in vulnerable
patients receiving interferon-alpha, including in those with a mood disorder
history or higher initial levels of depressive symptoms, or certain genetic
polymorphisms associated with risk for depression or inflammation (Capuron
& Miller, 2011; Udina et al., 2016). Furthermore, although the co-
administration of ribavirin may have clinical advantages, it is known to have a
negative impact on other health-related domains (Brok, Gluud, & Gluud, 2005;

Bronowicki et al., 2006).

Although the amount of research identifying risk factors for HRQL impairment
in HCV patients receiving DAAs is still limited, an important number of studies
involving classic therapy using interferon-alpha have detected several factors
to be predictive for decreased physical and mental life quality in both HCV
mono-infected and HIV co-infected persons. Being female may predict
increased reductions in both physical and mental HRQL in HCV/HIV co-

infected persons (Dan et al., 2006; Sinakos et al., 2010; Bezemer et al., 2012;

50

uoyonpouul | 1 193dpyd



Mandorfer et al., 2014), and being of older age has been found to be an
independent predictive factor for lower physical and mental HRQL in both
HCV mono-infected and HIV co-infected persons during PR treatment
(Bezemer et al., 2012; Mandorfer et al., 2014). Other risk factors include
having a lower income (Bezemer et al., 2012), having a BMI of 30 or more
(Dan et al., 2006), being infected with HCV through intravenal drug use
(Fumaz et al., 2007), and having a history of psychotropic drug use (Sinakos
et al., 2010). On the other hand, some clinical and biological risk factors have
been found related to decreased physical and mental HRQL, i.e. having a
history of depression in both HIV co-infected and HCV mono-infected persons
treated with interferon-alpha (Dan et al., 2006; Mandorfer et al., 2014; Martin-
Santos et al., 2015), as where the presence of a low viral load may cause
further mental health impairment in HCV mono-infected individuals (Dan et al.,
2006; Matsushita et al., 2014), and elevated alanine aminotransferase (ALT)
levels (i.e. a type of liver enzymes) may alter general HRQL in both HCV
mono-infected and HIV co-infected patients (Arora et al., 2006; Mandorfer et
al., 2014). Advanced fibrosis and cirrhosis also seem to reduce both mental
HRQL in both patient populations receiving PR (Dan et al., 2006; Mandorfer et
al., 2014). Moreover, the presence of anemia or low hemoglobin levels might
predict lower physical and mental life quality in HCV mono-infected individuals
(Dan et al., 2006; Hollander et al., 2006). Lastly, lack of virological
erradication of HCV after interferon-alpha treatment appears to be an
independent predictor of HRQL impairment in mono-infected persons

(Mathew et al., 2006; Smith-Palmer, Cerri, & Valentine, 2015).
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Although the evidence on possible effects of DAAs on life quality is still
limited, some studies have aimed to describe risk factors for life quality
impairment in the use of DAAs. Risk factors include being of older age
(Younossi et al., 2014*P), having a present or history of depression or anxiety
disorder (Youssef, El Kassas, Farag, & Shepherd, 2017), having treatment-
related anemia (Jacobson et al., 2013), and having an elevated number of
treatment-related adverse events (Younossi et al., 2014®°). Using triple
therapy, some studies have found risk factors including being of female
gender (Younossi et al., 2014*°; 2015°), being of older age (Vera-Llonch et
al., 2013; Younossi et al., 2014*P), having treatment-related anemia, and
early treatment discontinuation. These risk factors have also been detected in
the administration of classic interferon-alpha treatment (Jacobson et al.,

2013).

1.8. Instruments for measuring quality of life

Through the years, sensitive measures have been developed with the aim to
capture HRQL from a patient’s perspective. HRQL comprises the physical,
mental and social effects of a disease, and can be measured by assessing
somatic symptoms, psychological status, social interactions, physical,
cognitive and psychosocial functioning, sense of wellbeing, and emotional
status (Gutteling, de Man, Busschbach, & Darlingston, 2007). Existing tools
that measure HRQL may be used both in healthy persons as well as those

suffering from an iliness. Tools exist that have been specifically developed for
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certain patient groups, which have the advantage of successfully capturing
data on disease-related symptoms, but with the disadvantage that they cannot
be used to compare the effects of different illnesses. On the other hand,
generic questionnaires may capture HRQL in a wide range of patient
populations. The following questionnaires are adequate for prospective
studies, and most have been extensively validated and used in research and

clinical practice.

The EuroQol 5 Dimensions (EQ-5D) (EuroQol Group, 1990) is a generic
questionnaire, of which the construct validity, reliability, and responsiveness of
EQ-5D have been described in general (Lubetkin, Jia, Franks, & Gold, 2005)
as well as specific disease populations (Sullivan & Ghushchyan, 2006;
Janssen et al.,, 2013). This has generated useful information of the health
status of patients with different characteristics. EQ-5D is a short and concise
questionnaire that consists of two parts: a descriptive system each having five
levels (from “no problems” to “extreme problems”), which measuring five
dimensions (i.e. “mobility”, “self-care”, “anxiety/depression”, “usual activities”,
and “pain/discomfort”), with higher scores indicating lower HRQL, and a global
health EQ visual analogue scale (EQ-VAS), measuring the current health
state from scoring 0 (worst health state possible) to 100 (best health state
possible) (Herdman et al., 2011; Sun et al., 2014). In general, the dimension
“anxiety/depression” has the greatest impact on overall HRQL (Burstrom et
al., 2014; Rand-Hendriksen, Augestad, Kristiansen, & Stavem, 2012). An

overall health state can be calculated from responses to these items, For

example, the response set '11111' indicates no problems with any of the five
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dimensions, and subsequently perfect overall health. In total there are 243
possible health states, and weighted values have been assigned to each of
these on the basis of national and international surveys (van Agt, Essink,
Krabbe, & Bonsel, 1994). By applying an algorithm, an index score can be
calculated, indicating general quality of life (ranging from 0 indicating worst
health, to 100 indicating best health). EQ-5D is also used as a utility measure
in cost-effectiveness analyses and medical decision-making studies
(Stepanova et al., 2014). With utility measures such as the index score,
quality-adjusted life years (QALYs) may be computed, which can provide an
indication of the benefits gained from a variety of medical procedures in terms
of quality of life and survival of the patient.

The MOS Short-Form-36 (SF-36) (Ware & Sherbourne, 1992) is another
often used generic health survey, assessing self-reported functional health
and wellbeing. Responses to 35 of the 36 items enable computation of a
profile of functional health and wellbeing that consists of eight subscales [i.e.
“physical functioning”, role limitations due to physical health (“role-physical”),

” “* ” [ ” ““

, “general health perceptions”, “vitality”, “social functioning”, role

“bodily pain
limitations due to emotional problems (“role-emotional”), and “mental health”].
The Physical and Mental Health Component Summary (PCS and MCS,
respectively) scores may be computed using the eight subscales, to provide a
broader metric of physical and mental HRQL. Each scale is scored from 1 to
100, with higher scores indicating better HRQL. A systematic review of 15

studies comparing HRQL in HCV-infected patients versus healthy controls

showed that HCV most profoundly impaired vitality, general health, physical
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function, and social function. Of these, vitality was considered the most
important scale to HCV patients (Spiegel et al., 2005).

Other generic tools in HCV include the Short-Form 6D (SF-6D) (Brazier
et al.,, 2002), which is a shorter questionnaire derived from the SF-36,
developed specifically for utility measures. However, as the SF-6D has shown
a floor effect, it is not a preferred tool for HCV patients (Younossi, Boparai,
McCormick, Price, & Guyatt, 2001). Also, the Health Utility Index (HUI)
(Barkhuizen et al., 1999) is a widely used utility measure questionnaire in
patients with chronic liver disease (Feeny, Furlong, Boyle, & Torrance, 1995).
The utility scores provide a summary index of HRQL on a 0 to 1 scale,
covering eight attributes: vision, hearing, speech, ambulation, dexterity,
emotion, cognition, and pain, each with five or six levels.

The Chronic Liver Disease Questionnaire (CLDQ) (Younossi, Guyatt,
Kiwi, Boparai, & King, 1999) is a disease-specific questionnaire that contains
29 items distributed over six domains (i.e. “abdominal symptoms”, “fatigue”,

“systemic symptoms”, “activity”, “emotional function”, and “worry”), of which a
general HRQL score may be calculated. However, CLDQ does not
discriminate between more advanced stages of liver disease and might not be
a preferred tool in patients with severe states of liver damage and may thus
not be preferred in these patients. The Liver Disease Quality Of Life
questionnaire (LDQOL) was introduced soon after the CLDQ (Gralnek et al.,
2000), which addresses a variety of domains containing 101 questions,
making it a rather extensive questionnaire measuring HRQL in patients with

chronic liver disease, and is therefore mostly used in RCT studies.

Furthermore, the Liver Disease Symptom Index 2.0 (LDSI 2.0) (van der Plas
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et al., 2004) is another disease-specific questionnaire that measures nine
possible symptoms specific for liver disease. It also assesses the burden a
patient has from certain symptoms, which is an aspect other disease-specific
liver disease questionnaires fail to address.

The Hepatitis C Virus Patient-Reported Outcomes (HCV-PRO)
(Anderson et al., 2014®°) is a gathering of several instruments, including SF-
36 and EQ-5D questionnaire measuring HRQL and several other related
symptoms in CHC patients. HCV-PRO includes 16 items with 5 levels of
response (“all of the time” to “none of the time”), and may be converted to a 0
to 100 score scale indicating general HRQL. Moreover, the Patient Reported
Outcome Quality of Life survey for HCV (PROQOL-HCV) (Duracinsky et al.,
2015; Armstrong et al., 2016) is a recently introduced questionnaire, which is
the first to capture both HCV-specific dimensions and possible impact of
antiviral treatment. It exists of four domains (i.e physical health, mental health,
social health, and treatment) divided over 72 items. See also Figure 1.6.
Although the PROQOL-HCV instrument may capture a complete spectrum of
symptoms in CHC patients related to HRQL, it has only been assessed in
non-cirrhotic, stable patients, and may again not be representable for persons
with advanced liver disease.

Lastly, the HCV-specific questionnaire is the Hepatitis Quality of Life
Questionnaire (HQLQ) (Bayliss et al., 1998), which is a tool derived from the
SF-36, and contributes short HCV-specific sub scales (i.e. “health distress”,

“‘positive wellbeing”, “limitations owing to hepatitis C”, and “distress owing to

hepatitis C”).
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Figure 1.6. Conceptual model of quality of life domains in HCV.

THEMES P DIMENSIONS P 3 DOMAINS
|’ Sleep l
| pain J

i 4 Sex
| Fatigue _—
| Frequent health shifts

| Physical activity reduction

BT

‘ Physical Health ‘

| Social independence I

1 Fatigue [

| Memory & Concentration ]

| Anxiety I )

\ « Physical activity |

[ Depression l

[ Volatility )

_— { Cognition

[ tiness uncertainty | q Mental Health

| intrapersonal identity | 1 [ 1
| Trauma-related growth

| Health activities Psychosocial impact

I Activity level adjustment
S A |

l Physical appearance J ‘ Social Health J
— i Social support
| Stigma |

I Emotional Support l

Social activity

| Informational support I
| Professional support ]

4 Substance use '

| Social isolation |

[ Social function
I} Substance use
I} Treatment Adherence

|‘ Treatment side effects I ‘i Treatment failure fear I

| Treatment failure fear J

B Treatment |

4 Treatment Adherence J

Treatment side effects

Armstrong, A. R., Herrmann, S. E., Chassany, O., Lalanne, C., Da Silva, M. H., Galano, E., ...
Duracinsky. (2016). The International development of PROQOL-HCV: An instrument to
assess the health-related quality of life of patients treated for Hepatitis C virus. BMC Infect
Dis, 16(1), 443.*

* Automatic permission through the Open Access option, which promotes free distribution of articles and content.

57

uoyonpouul | 1 193dpyd




Chapter 1 | Infroduction
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Finally, after reviewing the different aspects of the topic, two studies related to
HRQL of CHC patients treated with the DAA antiviral treatment were designed

and performed in the frame of this PhD dissertation.

First, a systematic review and meta-analysis was realized in order to
summarize the existing evidence of randomized controlled trial (RCT) studies
assessing new DAA regimens and measuring the possible effects on life
quality in CHC patients, taking into account risk factors for quality of life

impairment.

Second, a prospective longitudinal study was performed in order to assess
the possible effects of new DAAs on HRQL and incidence of depression in a
real-life cohort of CHC patients, and to evaluate possible associated risk

factors.
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CHAPTER 2

Objectives & hypothesis



21. Objectives

2.1.1. General aim
The general aim of this thesis is to study health-related quality of life (HRQL),
depression (PHQ-9) and related risk factors in CHC patients receiving antiviral

treatment using DAAs.

2.1.2. Specific objectives

Objectives specifically defined for the first study are:
To perform a systematic revision and meta-analysis of the published
literature of RCT studies on HRQL evaluated by using EQ-5D or SF-36
during antiviral DAA treatment;
To study HRQL of CHC patients in relation to risk factors;

To study HRQL of CHC patients in relation to treatment response.

Objectives specifically defined for the second study are:
To perform a longitudinal, naturalistic cohort study of CHC patients with
advanced liver disease treated with DAA, in order to assess:
To study HRQL (EQ-5D questionnaire) during antiviral treatment and post-
treatment follow-up, and to identify possible risk factors;
Fatigue and irritability (measured by visual analogue scale: VAS) during
antiviral treatment, and post-treatment follow-up and risk factors;
Cumulative incidence of depression (PHQ-9 questionnaire) and associated

risk factors during DAA treatment.
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2.2. Hypothesis

2.2.1. General hypothesis

The first study, the systematic review and meta-analysis, would show that the
new antiviral agents would have less impact on the health-related quality of
life of CHC compared to old treatments [i.e. (pegylated) interferon-alpha and
ribavirin]. The systematic review would also identify risk factors related to the
impairment of HRQL at baseline, and along the antiviral treatment. The
second study, by assessing real-life DAA treatment in CHC patients, would
support the results of the systematic review, including the role of several

predictive factors such as disease liver severity and incidence of depression.

2.2.2. Specific hypotheses

Hypotheses specifically defined for the first study are:
DAAs would have a smaller impact on HRQL of CHC patients related to
classic treatments [(pegylated) interferon-alpha and ribavirin];
Antiviral regimens with the addition of ribavirin would be associated with a
more impaired HRQL;
The presence of risk factors such as age, gender, comorbidity, liver
disease severity, and depressive symptoms, would modulate the impact of
antiviral treatment;
The impact on HRQL would be associated with response to antiviral

treatment.
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Hypotheses specifically defined for the second study are:

CHC patients with a more advanced level of liver disease naturalistically
treated with DAAs would have an impaired HRQL before, during, and after
antiviral treatment;

Included patients receiving co-administration of ribavirin with DAAs would
have a more impaired HRQL compared to patients receiving only DAAs;
The patients with a baseline depressive symptoms, comorbidity, or
decompensated cirrhosis, would suffer a higher impact on quality of life
along DAA treatment;

Patients who were euthymic at baseline with personal or family history or
depressive symptoms at baseline would have higher risk of incidence of
depression during the treatment (PHQ-9 mild depressive symptomatology
or major depression);

The response to antiviral DAA treatment would be associated with

improvements in physical and mental life quality.
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New direct-acting antiviral treatments for chronic hepatitis C
and health-related quality of life: a systematic review and

meta-analysis

Elfi Egmond, Giovanni Oriolo, Ricard Navinés, Myriam Cavero, Zoe Marifio, Susana

Subira, Sabela Lens, Maria Alvarez, Xavier Forns, Rocio Martin-Santos



ABSTRACT

Objectives

Both chronic hepatitis C (CHC) virus and antiviral treatments with pegylated
interferon and ribavirin (PR) for CHC often cause considerable impairment in
health-related quality of life (HRQL). Recently, new direct-acting antivirals
(DAAs) have been introduced, which may have a smaller impact on HRQL. This
systematic review and meta-analysis assesses RCT studies that have
evaluated HRQL and possible risk factors in CHC patients receiving new DAA

regimens.

Methods

Data were collected using PRISMA guidelines. A comprehensive, computerized
literature search was conducted. Double blind, randomized, placebo or antiviral
treatment-controlled trials of DAAs with or without PR or ribavirin, using EQ-5D
or SF-36 questionnaires to assess HRQL for chronic hepatitis C were included.
Of 146 studies retrieved, 11 met the inclusion criteria. Outcomes of HRQL
scores [mean (SD)] were extracted as measured by both questionnaires, and
predictive variables were identified. Meta-analysis was performed when data

were available.

Results

6.887 CHC patients were randomly assigned to antiviral treatment or another
intervention: DAAs (N=1.782), DAAs plus ribavirin (N=1.936), DAAs plus PR
(N=1.006), PR (N=1.849) or placebo (N=187) and placebo with PR (N=127).
With regard to DAAs alone, a slight improvement in patients’ mental life quality
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was observed (MD=2.88; 95%CI=2.24, 3.53). When ribavirin was added to
DAAs, impairment was observed on mental HRQL (MD=-1.7; 95%CI=-2.5, -
0.91). Any combination of DAAs with PR seemed to impair both mental and
physical health quality (MD= -0.13; 95%CI=-0.15, -0.11). At baseline, HRQL is
more impaired in CHC patients who are unemployed, have cirrhosis, anemia, or
have a history of depression, anxiety, fatigue, or insomnia. Furthermore, female
gender, older age, and history of depression may predict HRQL impairment
during DAAs plus ribavirin treatment. Also, adverse events and treatment non-

response are risk factors for DAAs plus ribavirin or PR.

Conclusions

DAAs alone seem to have a minimal HRQL impact. Any DAA regimen
combined with PR appears to significantly reduce mental and physical HRQL,
similarly to what has earlier been found for PR treatment. The addition of
ribavirin to DAAs may still significantly impair mental life quality. Also, several
risk factors may predict HRQL impairment. Individualized management of

mental and physical health is needed to optimize the care of CHC patients.
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1 BACKGROUND

1.1 Chronic hepatitis C

The hepatitis C virus (HCV) produces an infectious disease, primarily affecting
the liver. Four in five persons infected with the virus ultimately develop chronic
hepatitis C (CHC) (Lauer et al., 2001). Worldwide, the most recent estimates of
disease burden equate to around 71 million, and more than 350.000 persons
die annually from liver disease caused by HCV, making it one of the most

important global chronic infection diseases (World Health Organization, 2017).

This chronic condition mostly remains asymptomatic for the first years or
decades. However, the infection may progress towards the development of
severe liver conditions, such as liver cirrhosis and hepatocellular carcinoma,
ultimately leading to hepatic failure and death occurring in 20% to 40% of
patients (Muhlberger et al., 2009). Like other chronic diseases, CHC has an
important effect on the life quality of patients; moreover, the effects of stigma,
cognitive impairment, and psychiatric and medical comorbidities, often have a
major impact on the patients’ mental and physical health (Fabregas et al., 2013;

Scalone et al., 2014).

1.2  Antiviral treatment

Unlike other chronic infections, the CHC virus may be cured. Since the
discovery of the disease at the end of the 1980s (Hoofnagle et al., 1986),
standard therapy to treat CHC involved a combination of pegylated interferon-
alpha with ribavirin (PR) during 24 or 48 weeks, depending on the virus’s

genotype. This therapy has shown efficacy rates of up to 50%, also depending
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on the genotype (Messina et al., 2015), but is known to have severe side
effects, often significantly altering life quality (Spiegel et al., 2005; Arora et al.,
2006). Although the exact mechanisms for the occurrence of adverse events
related with this regimen are still incompletely understood (Adinolfi et al., 2015),
interferon-alpha has been found to release cytokines in the brain, triggering
inflammation and resulting in what has been referred to as illness behavior
(fatigue, anhedonia, insomnia, and flu-like symptoms) (Capuron et al., 2012).
Indeed, often-reported side effects of interferon-alpha include fatigue, flu-like
symptoms, and major depressive episodes that occur in every one out of four
patients (Younossi et al., 2007; Udina et al., 2012). The co-administration of
ribavirin may have clinical advantages, including higher response rates, but may
also have a negative impact on other health-related domains, such as hemolytic
anemia and asthenia (Brok et al., 2005; Bronowicki et al., 2006).

Recently, new types of treatment regimen have been introduced, named
new direct-acting antivirals (DAAs). These have been associated with higher
efficacy rates of more than 90% in almost all patients, have an easier and
shorter administration, and have shown better side-effect profiles (Walker et al.,
2015). DAAs are more effective than any other combination with PR treatment

(Younossi et al., 2014).

1.3  Quality of life
In literature, the term Health-Related Quality of Life (HRQL) is often used as a
significant outcome indicator for wellbeing in patients with chronic diseases and

treatments (European Association of the Liver, 2014). It is often used to reflect
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patients’ personal health status, referring to aspects significantly influenced by

their mental or physical state (Johnston et al., 2013).

The two mostly used HRQL generic instruments in CHC patients are the
validated Short Form-36 Health Survey (SF-36) (Ware, 1996; Navines et al.,
2012), and the EuroQol Group Questionnaire (EQ-5D) (The EuroQol Group,
1990). The SF-36 questionnaire is a widely used international standardized tool
that consists of 36 items, divided over two summary scales (i.e. physical and
mental component scale), and eight sub scales (i.e. physical functioning, role
physical, bodily pain, vitality, social functioning, role limits emotional, mental
health, and general health) (Alonso et al., 1995; Ren et al., 1998). The EQ-5D
questionnaire has increasingly been used in quality of life assessment. This tool
consists of two parts: a descriptive one, which covers five dimensions (i.e.
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression);
and a global health visual analogue scale (EQ-VAS) scoring self-perceived
health, ranging from 0 (worst health state possible) to 100 (best health state
possible). The descriptive part can be converted to a single dichotomic index
value, ranging from 0 (worst health) to 1 (perfect health) (Sullivan &
Ghushchyan, 2006). The construct validity, reliability and responsiveness of the
EQ-5D have been described in general as well as disease populations,

including liver disease (van Hout et al., 2012).

1.4 Risk factors
Although a number of risk factors have been suggested to be predictive of life

quality impairment in patients with CHC, these have not been yet studied
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comprehensively. A review published in 2005 (Spiegel et al.) assessing 15 RCT
studies found HRQL to be significantly impaired in patients receiving antiviral
treatment involving pegylated interferon-alpha with or without ribavirin, where
several of these studies also identified risk factors. On the other hand, studies
using new antiviral treatment regimens have mostly focussed on treatment
efficacy and side effect profiles. Although the number of studies using new DAA
regimens is still limited, these appear to have limited side effects (Rowan et al.,

2015), thus likely indicating a reduced effect on the patients’ HRQL.

The aim of this systematic review and meta-analysis was to assess RCT
studies that have evaluated HRQL (by using EQ-5D or SF-36 questionnaire)

and possible risk factors in CHC patients receiving new DAA regimens.

2. METHOD

Data for the systematic review were collected using an advanced document
protocol based on the PRISMA (Preferred Reporting Items for Systematic
reviews and Meta-Analyses) guidelines (Liberati et al., 2009). It provides a
checklist for reporting outcomes of reviews based on evidence-based research.
Two clinical researchers (EE and RN) performed each step in this literature
search: study identification, study selection, quality assessment, and data
extraction. Disagreements were resolved by discussion, and consensus was

achieved in the selection of articles for analysis.
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2.1. Data sources

A comprehensive, computerized literature search was conducted in MEDLINE,
PsycINFO, the Cochrane database, and the US National Institutes of Health
database of Clinical Trials. First, databases were searched for relevant studies
published in the past in order to identify studies reporting HRQL with HCV
treatment. HCV treatments were either interferon-based or all-oral DAA
combinations. The considered approved DAA drugs were drugs were:
boceprevir, telaprevir, sofosbuvir, simeprevir, ledipasvir, paritapreuvir,
daclarasvir, and velpatasvir. Additional studies were searched for in the
reference lists of the selected articles. Only articles written in English, German,
French or Spanish were considered. The titles and abstracts were examined,
and full-text articles of potentially relevant studies were retrieved. Subsequently,
inclusion and exclusion criteria were applied, and the selected articles were

subjected to systematic review and meta-analysis.

2.2. Study selection

Articles were reviewed using the following inclusion criteria: 1) original
prospective RCT reporting results of HRQL during antiviral treatment with DAAs
(interferon-free and interferon-containing regimens); 2) in adult subjects with
CHC of both genders (Martin-Santos et al., 2015); 3) using the self-
administered EQ-5D or SF-36 questionnaire at baseline, and when available, at
weeks 4, 8, 12, 16, 24 and 48 of treatment, and at 4, 12 and 24 after end of
treatment; 4) RCT studies of antiviral treatment with DAAs (interferon-free and

interferon-containing regimens) using both EQ-5D and SF-36 will be considered
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as separate studies; 5) inclusion of a detailed description of methods and

methodological background for assessing HRQL.

The following exclusion criteria were applied: 1) naturalistic, non-randomized
controlled studies; 2) sample size < 25 subjects, 3) missing or poor reporting of

HRQL scores, and 4) case reports or poster publications.

Quality of sequence generation, allocation concealment, blinding, missing
outcome data, selective reporting, and other biases of the RCTs were assessed

with the Cochrane risk of bias method (Higgins & Green, 2008).

2.3. Summary measures (outcomes)

Primary outcomes

The primary outcome measure was changes in HRQL scores, using the mean
difference (MD) with confidence interval (95% CI), as well as the minimal
clinically important difference (MCID) (Ringash et al., 2007) for scores reported
by both EQ-5D and SF-36 questionnaires. This was applied from baseline

throughout treatment and follow-up.

Secondary outcomes

Secondary outcome measures were changes in HRQL scores, using the mean
difference (MD) with confidence interval (95% CI) from baseline taking into
account predictive factors of HRQL, such as socio-demographic factors (e.g.
age and gender), clinical and biological parameters (i.e. comorbid HIV infection,

history of psychiatric disorders or drug abuse, and the presence of cirrhosis),
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and sustained virologic response (SVR) (i.e. whether or not treatment had been

successful).

2.4. Data extraction

Data from the selected studies were recorded and described. Outcomes in the
form of HRQL were extracted, mean differences were calculated from baseline,
and potential predictive variables among those analysed in the articles were

selected for the risk factor groups.

2.5. Statistical analysis

Mean and standard deviation (SD) with 95% confidence interval (95% CI) were
collected when available from all studies. Mean differences (SD) were
calculated over treatment course. The minimal clinically important difference
(MCID) was calculated in order to identify score changes of clinical significance
compared to baseline scores (Guyatt et al., 1993). A MCID of 5% in both the
EQ-5D index score (a conversion of five dimensions) and in the EQ-VAS score
(Ringash et al., 2007; Le et al., 2013) was used. For SF-36 scores, a MCID of
the two summary scales score (mental and physical) of at least 4% was set as

the minimum cut-off value for this questionnaire (Spiegel et al., 2005).

Meta-analysis was conducted when appropriate. Heterogeneity between trials
was assessed using both the chi-square and I-square tests. Between-study
heterogeneity was considered to be significant for a p-value < 0.05 on the chi-
square test. If there was no heterogeneity, a fixed model was used. In the event

of heterogeneity, a random effects model was used.
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Publication bias was examined in a funnel plot using the available data. Effect
measures were examined on the X-axis and standard error on the Y-axis
(anonymous, 1992), and the degree of asymmetry was tested using Begg'’s test

(Begg and Mazumdar, 1994).

Statistical analysis was performed using Microsoft Excel v. 2010, and Review
Manager (RevMan) [Computer program] Version 5.0 (Copenhagen: The Nordic

Cochrane Centre, The Cochrane Collaboration, Oxford, UK, 2008).

3. RESULTS

Figure 1 shows the flow charts of study selection of RCTs assessing HRQL, for
both EQ-5D and SF-36, questionnaires. Using keywords and cross-referenced
bibliographies searching for the EQ-5D questionnaire, 87 articles were identified
and examined in depth. Sixty-three articles were rejected because inclusion
criteria were not met. Finally, six different articles were selected (Jacobson et
al., 2013*®, Fried et al., 2013, Vera-Llonch et al., 2013; Zeuzem et al., 2014;
Scott et al.,, 2015). On the other hand, using keywords and cross-referenced
bibliographies searching for the SF-36 questionnaire, 59 articles were identified
and examined in depth. Thirty-seven articles were rejected because inclusion
criteria were not met. Finally, five publications using SF-36 were selected for
systematic review (Lawitz et al., 2013; Younossi et al., 2014; Younossi et al.,

2015; Younossi et al., 20162®).
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Figure 1. Flow charts of selected studies.

A. Using EQ-5D questionnaire: B. Using SF-36 questionnaire:

2 records identified
through other
sources

85 records identified
through database
searching

83 records after
duplicates removed

51 records identified
through database
searching

8 records identified
through other
sources

54 records after
duplicates removed

[ 83 records screened ]—[ 63 records excluded ]

54 records screened 37 records excluded

)

14 full-text articles excluded:

12 full-text articles excluded:
¥ : HRQL not evaluated (N=7),
20 full-text irft(l)crles not randomized tials (Nod), 17 full-text articles HRQL not evaluated (N=8),
eligibility ineligible populations (N=2), d for stg(:!y design (N=2),
small sample size (N=1) eligibility no antiviral treatment (N=1),

small sample size (N=1)

6 studies included in
meta-analysis for
quality of life in HCV

5 studies included in

meta-analysis for
F quality of life in HCV _‘

IFN-containing
regimens
(N=1)

IFN-containing
regimens
(N=5)

IFN-free regimens
(N=6)

IFN-free regimens
(N=2)

The selected studies were published between 2013 and 2016 and all were
reported in English. The review includes a total of 6887 CHC patients who were
randomly allocated to initiate antiviral treatment with DAAs, comparing to classic

treatment using PR or placebo, or a combination of DAA with or without ribavirin

or triple therapy with PR.

3.1. Characteristics of the studies

Table 1 shows the characteristics of each of these studies. Most subjects that
were included in the RCT studies used DAA and ribavirin (N=1936), followed by
PR (N=1849), DAA only (N=1782), and DAA combined with PR (N=1006). Few

studies used placebo groups (N=187) or placebo combined with PR (N=127).
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Six studies using interferon-free regimens and five studies using regimens
that included alpha-interferon. The average age of study subjects was 51
years, included nearly half as much male in ratio to female subjects (N=4224,
and N=2663, respectively). None of the studies included patients co-infected
with the human immunodeficiency virus (HIV). However, four of the studies
did include patients with a history of drug use (Younossi et al., 2014; 2015;
2016°°). Moreover, two studies included patients with a history of psychiatric
disorders (Younossi et al., 2016° Jacobson et al., 2013?%). Six studies
included only patients with HCV genotype 1 (Vera-Llonch et al., 2013; Fried et
al., 2013; Zeuzem et al., 2014; Scott et al., 2015; Younossi et al., 2015; 2016).
Three studies included patients with genotype 2 and 3 (Younossi et al., 2014;
Jacobson et al., 2013*°), and two studies also included genotype 4, 5, and 6
patients (Lawitz et al., 2013; Younossi et al., 2016).

In terms of potential bias, all studies were randomized and double
blind, although some studies did not have an adequate description of
randomization (see eAppendix 1 Section IV). Some studies did not report loss
of subjects to follow-up or potential side effects. Other sources of bias were
poor reporting of HRQL scores, lack of assessment of risk factors, and

incomplete description of sample characteristics (see Table 1).
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Table 1. Characteristics of the studies included in the review.

Study N Gender Age (SD/ Genotype HIV co- Drug Psychiatric HRQL scores HRQL Treatment type FOEOW_ SVR rate post-
range) infection abuse histo week dose per week p treatment
IFN-free regimens
1.8°
Younossi et al., 624 3748 54.1(10.9) . Sofosbuvir (400 mg) 16, 20, (G0
. 2509 SF-36 Baseline : Week 12
2016 683 1,2,4,5,6 No Yes Yes PCS. MCS 4812 + Velpatasvir (100 mg) 24,28, o
ASTRAL-1 D bt 0
( ) 116 480 53.2 (10.4) Placebo 32,36 e 17
Sofosbuvir (400 mg) o
Younossi et al. 78 56d 56.6 (10.7) SF-36 . + Ledipasvir (90 mg) 96.1%
b ’ 229 Baseline, 4, Week 12
2016 57 1 No Yes NA PCS, MCS I Sofosbuvir (400 mg) 2 97 4%
(SIRIUS) 76 56.4 (7.4) (SD) + Ledipasvir (90 mg) e
199 Week 12
+ Ribavirin (1000-1200 mg)
Sofosbuvir (400 mg) 5
Voot wial Ty e 534 (10) SF-36 ‘ + Ledipasvir (90 mg) 2L
o ’ 4089 Baseline, 4, Week 12
2015%F 5030 1 No Yes NA PCS, MCS 54 12 Sofosbuvir (400 mg) ¥ e
(ION-1, -2, -3) 872 3690 52.8 (10.5) (SD) 7V + Ledipasvir (90 mg) W~kk
+ Ribavirin (1000-1200 mg) ee
. 4648 Sofosbuvir (400 mg) (12wk)
;(001“:*0;51 ctal, 84 380 670108 ) 3 N v NA SE36 Bascline, -+ Ribavirin (1000-1200 mg) 4, R
() es
’ 4,12,24 i 12
(VALENCE) 250 1558 48 (10.1 (SD) , 12, Sof(')sbu}/{r (400 mg) (24wk)
959 + Ribavirin (1000-1200 mg)
SF-36
117 52 . 78%
Jacobson et al., 207 79E§ @1-75) PCS, MCS Baselin Sofosbuvir (400 pg) 12 we:)zks
2013 343 5 2,3 No No Yes (SD) o Z . & + Ribavirin (1000-1200 pg) 12 L
POSITRON 71 5D i D 0
( ) 370 (28-67) EQ (5;)D1)ndex Placebo e
7338 54 SF-36 Sofosbuvir (400 pg) (12wk) 50%
P M A% 5 Wi (]
;?)0103250“ etal, 103 309 (30-69) ) 3 N N N C(SS’D)CS Baseline, -+ Ribavirin (1000-1200 pg 4 12 weeks
s o o o .
(FUSION) 08 678 54 EQ-5D 12,48 Sofosbuvir (400 ug) (16wk) 12 73%
319 (24-70) index-(SD) + Ribavirin (1000-1200 pg) 12 weeks
Sub total 3679 2222 53.5 No

14269




Table 1 (continued). Characteristics of the studies included in the review.

Age (SD/ Geno- HIV co-  Drug Psychiatric HRQL Treatment type Follow up SVR rate post-
Study N Gender range) type infection  abuse history HRQL scores (week) (dose per week) (wk) treatment
IFN-containing regimens
Simeprevir (150 mg)
5028 49 . + PeglFN-a2a (180 ng) 36.1-50%
Scottetal,, 2015 829 314 18-73 EQ-5D index  D25¢liN€. - Ribavirin (1000-1200 pg) 12 weeks
(QUEST-1, -2 1 No NA NA Q-5Dindex ") "oy 12
PROM-ISE) o 2653 49 (SD) 36.48  PegIFN-02a (180 pg) 79.2-81%
1679 (18-73) ’ + Ribavirin (1000-1200 pg) 12 weeks
+ Placebo
Simeprevir (100/150 mg)
2413 51 ) + PegIFN-a2a (180 pg) 60.6-80%
gg?‘z;m etal, 344 1039 (20-68) | N A N Egg)‘)“;:isex Baseline, -+ Ribavirin (1000-1200 pg) 9 24 weeks
o o 5
(ASPIRE) 50 293 50.5 (SD) 24,48 PegIFN-a2a (180 ug) 23%
219 (22-66) + Ribavirin (1000-1200 pg) 24 weeks
+ Placebo
SF-36 .
1963 48 Sofosbuvir (400 pg)
i PCS, MCS A
Lawitz et al., 315 1169 19-77 1,4, ’ Baseline, -+ Ribavirin (1000-1200 pg) 67%
2013+ No No No (SD) 12
(FISSION) 156 1718 48 5,6 EQ-5D 12,24 PeglIFN-o (180 pg) 12 weeks
859 (20-72) o dex'(SD) + Ribavirin (1000-1200 pg)
211 36%
428 148% 48.8 (10) PeglFN-a + RBV (NA) 24 West
Vera-Llonch et . Baseline,  Telaprevir + peglFN-o N
al, 2013+ 210 1288 459 (104) i No NA NA EQ-SDindex ") 4 1 Ribavirin (NR) (24 weeks) 24 66%
ADVANCE 829 (95% CI) 36,48 24 weeks
( ) 867 4 Telaprevir + peglFN-a 74%,
153 670 47.3 (11.2) + Ribavirin (NA) (48 weeks) 24 weeks
Simeprevir (75/150 mg)
) 1743 46.8 . + PegIFN-02a (180 pg) 74.7%-86.1%
g(r)lle;iTet al., 299 1259 (18-69) 1 N NA NA Eg]';)‘)\‘;fgx Baseline, + Ribavirin (1000-1200 pg) 9 24 weeks
o >
(PILLAR) 398 45 (SD) 48 PegIFN-a2a (180 ug) 64.9%
77 389 (21-67) + Ribavirin (1000-1200 pg) 24 weeks
+ Placebo
20018
Sub total 3208 19370 48.1 No
Total 6387 12248 51 N
ota 26639 °

* Sample based on previous treatment non-responders.

T Sample based on treatment-naive patients.
Abbreviations: EQ-5D = EuroQol 5 Dimensions questionnaire; HRQL = health-related quality of life; NR = not available; PegIFN-a = peginterferon-alpha; RBV = ribavirin; SF-36 = Short-Form 36 questionnaire.



3.2. Quality of life

Data from a total of five studies could be included in meta-analysis. Three of
these studies could be included in meta-analysis reporting EQ-5D index scores,
as well as two of these studies also reported EQ-VAS scores. Each of the
studies included a treatment group receiving simeprevir (SMV) with PR, and a
control group receiving PR with placebo (Fried et al., 2013; Zeuzem et al., 2014;
Scott et al., 2015). At the end of treatment, in both groups a similar significant
decrease from baseline was found in index scores (mean difference = -0.13;
95%CIl = -0.15, -0.11; and mean difference = -0.13; 95%CI = -0.16, -0.1,
respectively). Furthermore, only in the SMV with PR group, a significant
decrease was also found from baseline in EQ-VAS scores (mean difference = -
8.9; 95%CI = -15.95, -1.84). At follow-up, scores in both groups returned to

baseline scores. See Figure 2, and Annex 1 Section VI, for results.

Figure 2. Forest plots from meta-analysis.

A. EQ-5D index score changes at end of treatment from baseline in SMV&PR group.

End of treatment Baseline Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fried 2013 0.74 0.6 299 0.9 0.01 299 13.1% -0.16[-0.23, -0.09] -
Scott 2015 0.79 0.01 781 0.9 0.02 781 54.6% -0.11[-0.11, -0.11) |
Zeuzem 2014 0.76 0.3 344 0.9 0.01 344 32.3% -0.14[-0.17, -0.11] u
Total (95% CI) 1424 1424 100.0% =-0.13 [-0.15, -0.10] ]
Heterogeneity. Tau? = 0.00; Chi? = 5.50, df = 2 (P = 0.06); I = 64% 1_1 -0= S 0=S 1:

Test for overall effect: Z = 8.79 (P < 0.00001) SMR&PR EoT Baseline

B. EQ-5D index changes at end of treatment from baseline in PR group.

End of treatment Baseline Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fried 2013 0.76 0.2 77 0.9 0.03 77 22.9% -0.14[-0.19, -0.09] -
Scott 2015 0.79 0.03 781 0.9 0.03 781 406% -0.11[-0.11, -0.11] |
Zeuzem 2014 0.75 0.06 50 0.9 0.02 50 36.5% -0.15[-0.17, -0.13] |
Total (95% CI) 908 908 100.0% =-0.13 [-0.16, -0.10] [}
Heterogeneity. Tau? = 0.00; ChiZ = 21.00, df = 2 (P < 0.0001); I? = 90% } |

“1 05 0 0’5 1

Test for overall effect: Z = 7.90 (P < 0.00001) PR EoT Baseline

83

| Apnys | € 19ydoyd



Figure 2 (continued). Forest plots from meta-analysis.

C. EQ-VAS score changes at end of treatment from baseline in SMV&PR group.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Fried 2013 69.7 2 299 822 3299 50.0% -12.50([-12.91, -12.09] |
Zeuzem 2014 75 2 344 803 0.83 344 50.0% -5.30[-5.53, -5.07]
Total (95% CI) 643 643 100.0% -8.90 [-15.95, -1.84] L 2

Heterogeneity. Tau® = 25.89; Chi® = 907.74, df = 1 (P < 0.00001); I = 100%

Test for overall effect: Z = 2.47 (P = 0.01)

~100 -50 0 50
SMV&PR EoT Baseline

100

D. SF-36 MCS changes at treatment follow-up from baseline in SOF & LDV group.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
ION 2015 52.7 8.6 1080 498 7 1080 96.0%  2.90[2.24, 3.56]
SIRIUS 2016 446 99 78 421 10.8 78  4.0% 2.50[-0.75,5.75]
Total (95% CI) 1158 1158 100.0% 2.88 [2.24, 3.53] i

Heterogeneity. Tau® = 0.00; Chi® = 0.06, df = 1 (P = 0.81); > = 0%

2100 -50 0 50

Test for overall effect: 2 = 8.72 (P < 0.00001) SOF LDV Baseline 100
E. SF-36 MCS changes from baseline at treatment end in SOF&LDV&RBV group.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
ION 2015 48.7 9.4 872 505 7 872 94.6% -1.80[-2.58, -1.02]
SIRIUS 2016 435 113 76 435 102 76 5.4%  0.00[-3.42, 3.42]
Total (95% CI) 948 948 100.0% =-1.70 [-2.50, -0.91] |
; 2 _ S Chi? = - - 12 = I } t |
Heterogeneity. Tau® = 0.02; Chi®* = 1.01, df = 1 {P = 0.31); I° = 1% Moo 90 5 =5 100

Test for overall effect: Z = 4.19 (P < 0.0001)

Table 2 shows the individual study results of the four studies not included in the
meta-analysis. Of these, a total of three studies used an interferon-free DAA
regimen comparison group. The first study (Jacobson et al., 2013%) included a
group receiving sofosbuvir (SOF) with ribavirin, and a placebo group. Only in
the DAA group, compared to baseline [mean (SD) = 0.72 + 0.21] a significant
decrease in EQ-5D index score was observed during treatment (mean
difference = -0.09). Another RCT from Jacobson et al. (2013°) compared two
groups receiving the DAA sofosbuvir plus ribavirin, for 12 (plus 4-weeks of

placebo) or 16 weeks, respectively. The 12-week arm showed a significant
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decrease (mean difference = -0.07) when compared to baseline index score
(mean = 0.75 = 0.23). Regarding the studies, which included IFN-based
regimens, Lawitz et al., (2013) study compared sofosbuvir plus ribavirin to PR
treatment. Results suggested that only in the PR group, a significant decrease
from baseline (mean = 0.77 £ 0.23) was found at 24 weeks of treatment (mean
difference = -0.11). Moreover, Vera-Llonch et al. (2013) compared telaprevir
plus PR during 24 or 48 weeks, to PR treatment. In each of the three groups,
index scores were significantly lower during treatment, returning to baseline

again at 24 weeks of post-treatment.

Figure 2 shows the meta-analysis including two studies comparing sofosbuvir
plus ledipasvir to sofosbuvir with ledipasvir and ribavirin, both assessing HRQL
with SF-36 questionnaire (Younossi et al., 2015; 2016°). The two studies
provided data of the SF-36 physical component scale (PCS) and the mental
component scale (MCS). In PCS no significant differences were observed at
baseline, end of treatment, or post-treatment follow-up. However, at the end of
treatment, the sofosbuvir and ledipasvir group saw a slight improvement in the
MCS compared to baseline (mean difference = 2.88; 95%Cl = 2.24, 3.53), as
where the group receiving the same treatment with ribavirin saw a significant
decrease from baseline in MCS at 12 weeks after treatment cessation follow-up

(mean difference = -1.7; 95%CI = -2.5, -0.91).
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Table 2. EuroQol-5D mean index scores (and mean EQ-5D VAS scores) and changes over time.*

Study Type of Baseline 4 weeks 12 weeks 24 weeks 36 weeks 48 weeks 4 weeks 12 weeks 24 weeks
treatment treatment  treatment  treatment treatment treatment post-treatment  post-treatment  post-treatment
Mean Mean Mean Mean Mean Mean (SD/95%CI) Mean (SD) Mean (SD) Mean (SD/95%CI)
(SD/95%CI) (SD/95%CI)  (SD/95%CI)  (SD/95%CTI) (SD/95%CI) A Mean (SD/95%CI) A Mean (SD) A Mean (SD) A Mean
A Mean A Mean A Mean A Mean (SD/95%CT)
(SD/95%CI)  (SD/95%CI)  (SD/95%CI) (SD/95%CI)
IFN-free regimens
Jacobson et SOF 0.72 (0.21) — 0.66(0.21) - — — 0.71 (0.23) — —
al,, 2013*  &RBV - 20.06 (0.0) - - - -0.09 (0.02) - -
(POSI- Placebo 0.67 (0.23) - 0.67(0.24) - - - 0.69 (0.24) - -
TRON) - 0(0.01) - - - 0.02 (0.01) - -
Jacobsonet SOF&RBV  0.74 (0.21) - 0.72 (0.69) - - - 0.74 (0.21) 0.77 (0.22) -
al.,t 2013° - -0.02 (0.48) - - - 0.0 (0.0) 0.02 (0.01) -
(FUSION)  SOF&RBV  0.75 (0.23) - 0.69(0.23) - - - 0.74 (0.24) 0.79 (0.23) -
- -0.06 (0.0) - - - -0.02 (0.01) 0.04 (0.0) -
DAA- and IFN-based regimens
Scottetal, SMV& 0.9 (0.02) 0.79 (0.01)  0.77(0.02)  0.79 (0.01) 0.86 (0.01) 0.88 (0.01) - 0.89 (0.01) 0.9 (0.01)
2015 PR -0.11 () -0.13(0.01)  -0.11 (0.0) -0.04 (0) -0.02 (0) - -0.01 (0) 0 (0)
(QUEST-  Placebo& 0.9 (0.03) 0.8(0.02)  0.78(0.03)  0.79 (0.02) 0.78 (0.02) 0.79 (0.03) - 0.8 (0.03) 0.89 (0.02)
1& 2, PR -0.1(-) 0.12 (0.01)  -0.11 (0.0) -0.12 (0) -0.11 (0.01) - -0.1 (0.01) -0.01 (0)
PRO-
MISE)
SMV&PR 0.9 (0.01) - - 0.76 (0.03) - 0.76 (0.04) - - 0.87 (0.03)
- - -0.14 (0.02) - -0.14 (0.03) - - -0.03 (0.02)
[80.3 (0.83)] - - [69.3 (3.0)] - [75 (2.0)] - - [82 (3.0)]
ff”;g'&e‘ - - [-11.0 2.17)] - [-5.3 (1.17)] - - [1.7 2.17)]
ASPIRE) PR 0.9 (0.02) - - 0.74 (0.03) - 0.75 (0.06) - - 0.84 (0.05)
- - -0.16 (0.01) - -0.15 (0.04) - - -0.06 (0.03)
[80.5(2.22)] - - [69.8 (5.0] - [80.5 (5.0)] - - [82 (4.0)]
- - [-9.7 (2.78)] - [0 (2.78)] - - [1.5(1.78)]
. SOF&RBV  0.74 (0.23) - 0.74 (0.25) - - - - 0.75 (0.23) -
;‘“;‘(t)zl gt - -0.03(0.02) - - - - 0.01 (0) -
(Fissiony PR 0.77 (0.24) - - 0.65 (0.22) - - - 0.74 (0.22) -
- - 20.11 (-0.02) - - - -0.01 (-0.02) -
PR 0.91 (0.9 to 0.84 (0.82 0.82 (0.81 0.8 (0.78 to 0.83 (0.81 to 0.84 (0.82 to 0.86) -- -- 0.89 (0.88 t0 0.91)
0.92) to 0.85) to 0.84) 0.82) 0.85) -0.05 (-0.07 to - - - -0.02 (-0.03 to 0)
Vera- -0.07 (-0.09 -0.09(-0.1  -0.11(-0.13 -0.08(-0.1to  0.03)
Llonch et t0 -0.06) t0 -0.07) t0 -0.09) -0.06)
al., 2013 T&PR 0.92 (0.91 to 0.82 (0.82 0.8(0.77to  0.83 (0.81 to 0.9 (0.89 to 0.93 (0.92 to 0.95) -- -- 0.94 (0.92 to 0.95)
(ADVAN- 24wk 0.94) t0 0.85) 0.82) 0.85) 0.93) 0.01 (0 to 0.03) - - 0.02 (0 to 0.03)
CE) -0.1(0.1to -0.12(-0.15 -0.09 (-0.11 -0.08 (-0.09
-0.07) to -0.1) t0 -0.07) to -0.05)



Table 2 (continued). EuroQol-5D mean index scores (and mean EQ-5D VAS scores) and changes over time.*

Study Baseline 4 weeks 12 weeks 24 weeks 36 weeks 48 weeks 12 weeks 24 weeks
treatment treatment treatment treatment treatment post-treatment  post-treatment  post-treatment
Mean Mean Mean Mean Mean Mean (SD/95%CI) Mean (SD) Mean (SD/95%CI)
(SD/95%CI) (SD/95%CI)  (SD/95%CI)  (SD/95%CTI) (SD/95%CI) A Mean (SD/95%CI) A Mean (SD) A Mean
A Mean A Mean A Mean A Mean (SD/95%CI)
(SD/95%CI)  (SD/95%CI)  (SD/95%CI) (SD/95%CI)
DAA- and IFN-based regimens
Vera- 0.9 (0.88 to 0.81 (0.79 0.78 (0.75 0.81 (0.78 to 0.85 (0.82 to 0.83 (0.79 to 0.86) - 0.9 (0.88 t0 0.93)
Llonch et 0.93) to 0.84) t0 0.82) 0.85) 0.88) -0.07 (-0.11 to - - 0.0 (-0.02 to 0.03)
al., 2013 -0.09 (-0.11  -0.12 (-0.15  -0.09 (-0.12 -0.05 (-0.08 0.04)
(ADVAN- to -0.06) to -0.08) to 0.05) to -0.02)
CE)
0.9 (0.01) -- - - - 0.75 (0.6) 0.86 (0.3) -
-- -- -- -- -0.15 (0.59) -0.04 (0.29) --
. [82.2 (3.0)] -- -- -- -- [69.7 (2.0)] [82.2 (3.0)] --
T wow L Lo : . oy
(PILLAR) -- -- -- -- -0.14 (-0.01) -0.13 (0.47) --
[83.6 (5.0)] - - - - [67.6 (5.0)] [70 (4.0)] -
-- -- -- -- [-16 (0)] [-13.6 (-1.0)] --

+ Administration of treatment regimen during 16 weeks, or 12 weeks, respectively.

*Numbers in bold indicate a minimal clinically important difference (MID) in scores compared to baseline.

Abbreviations: MD = mean difference, PR = peginterferon-alpha plus ribavirin; SMV = simeprevir; SOF = sofosbuvir; T = telaprevir; RBV = ribavirin; SVR = sustained virologic response after treatment cessation.



Table 3 shows the individual study results of the five studies with SF-36
questionnaire not included in the meta-analysis. An RCT by Younossi et al.
(2016?) assessed life quality in CHC patients receiving the combination of
sofosbuvir and velpatasvir, versus patients receiving placebo. There was a
tendency for increased PCS and MCS scores in the group receiving DAAs,
and a smaller trend in the placebo group. Jacobson et al. (2013%) assessed
sofosbuvir combined with ribavirin, compared to a placebo group. Results
showed an important decrease in the DAA group in MCS at 12 weeks, i.e. end
of treatment (mean difference = -4.2). Another RCT study by Younossi et al.
(2014) compared sofosbuvir plus ribavirin, during 12 or 24 weeks, respectively.
Scores indicated only minor changes in SF-36 scores during and after
treatment compared to baseline. Finally, a study by Lawitz et al. (2013)
compared sofosbuvir and ribavirin to PR. Compared to baseline scores, both
MCS and PCS respectively showed a significant decrease during the treatment
only in the PR group. However, these scores returned back to baseline scores

at post-treatment week 12.

3.3. Risk factors

Table 4 shows a summary of main results with regard to risk factors associated
to HRQL impairment at baseline, at the end of antiviral treatment (12, 16, 36
and 48 weeks depending on treatment regimen) and at post-treatment follow-
up (12 or 24 weeks after treatment where treatment response is assessed). As
no specific HRQL data were given on risk factors, no meta-analysis could be

performed.
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Table 3. Short-Form 36 quality of life mean scores and changes over time.

Study Type of Scale Baseline 4 weeks 12/16 24 weeks 4 weeks 12 weeks
treatment treatment weeks treatment post- post-
treatment treatment treatment
Mean (SD)  Mean (SD) Mean (SD)  Mean (SD)  Mean (SD) Mean (SD)
AMean (SD) AMean AMean AMean A Mean (SD)
(SD) (SD) (SD)
IFN-free regimens
SOF & PCS 51.0(89)  52.0(-) = = = 54.0 ()
VEL 1.0 () - - - 3.0 ()
Younossi et al., IS +22 (010e) (5)07?()) ;23'0(_(__)_)
22186;R ALL PCS 51.8(85)  50.5(-) - - - 49.0 (=)
( A Placebo -1.3 (=) = = = -2.8(-)
MCS  51.0(89) 492 (-) - - - 49.0 ()
-1.9(-) - - - 2.0(-)
SOF & PCS 51.1(83)  50.2(8.0) 498(15) - 515(7.9)  52.6(6.5)
RBV 20.9(0.3) A13(-1.8) - 0.4 (-0.4) 1.5 (-2.8)

. 12weeks MCS  47.8(9.1)  47.6(9.3) 450 (11.0) - 47.6(103)  48.7(9.4)
;001“:0“‘ etal, 20.2(0.2) 2.8(1.9) - 20.2(1.2) 0.9 (0.3)
(VALENCE) PCS 52.1(7.6)  49.9(8.7) - 504(87)  51.0(82)  52.0(72)

SOF & 22(1.1) - 17 (L1 -1.1(0.8) 0.1 (-0.4)
RBV MCS  465(11.0) 442 (12.0) - 432(11.6)  462(11.0) 47.5(11.1)
24 weeks 2.3(1.0) - -3.2(0.6) -0.3 (0) 1(0.1)
SOF & PCS 482 (85 - 469 (9.5) - 479 (10.0) -
RBV - 1.3 (1.0) - 03(-03) -
Tacobsonetal, MCS  48.4 (10.4) - it:.zz ((11 12 .)6) - 41713 (((; (;.)9) -
2013 o SN
PCS 463(9.7) - 46.6 (9.5) - 472092 -
CHORIIIROND oy o5 - 0.3 (-0.2) - 0.9 (-0.5) -
MCS  458(11.9) - 447 (12.6) - 45.1(11.3) -
- -1.1(0.7) - 0.7(-0.6) -
SOF & PCS 49295 - 47.6 (10.0) - - 50.4 (9.4)
RBV - -1.6 (0.5) - - 1.2 (-0.1)
12weeks MCS  49.6(10.5) - 457 (11.6) - - 51.0 (10.6)
Jacobson et al., -- -3.9(1.1) -- -- 1.4 (0.1)
2013 PCS 485(9.1) - 482 (8.6) - - 50.1 (8.5)
(FUSION) SOF & - 03(-05 - - 1.6 (-0.6)
RBV MCS  503(102) - 479 (11.4) - - 49.0 (11.7)
16 weeks - 2.9(1.2) - - 13 (1.5)
SOF & PCS 475(67)  47.0(6.9) 46.6 (8.0)  475(6.7)  46.7(17)  49.4(19.1)
LDV -0.5(0.2) -0.9 (1.3) 0(0) -0.8 (1.0) 1.9 (12.9)

. MCS  42.1(10.8)  44.7(9.7) 435(10.7)  428(10.7)  44.0 (10.4)  44.6 (9.9)
goolug},"ss‘ etal, 2.6 (-1.1) 1.4 (-0.1) 07(-01)  1.9(-0.4) 2.5(-0.9)
SIRIUS) PCS 492(17)  49.6(6.7) 494 (7.4)  492(77) 493 (8.4)  48.8(7.8)

SOF & 0.4 (-1.0) 0.2 (-0.3) 0.0 (0) 0.1 (0.7) 0.4 (0.1)
LDV & MCS 43.5(10.2) 44.0 (10.2) 43.7 (10.6) 43.5(11.3) 43.9 (10.0) 44.0 (11.0)
RBV 0.5 (0) 0.2 (0.4) 0(1.1) 0.4 (-0.2) 0.5 (0.8)
SOF & PCS 51.5(5) 52.0 (5.2) 53.1(6.1) - 532(62)  53.2(6.4)
LDV 0.5 (0.5) 1.6 (1.6) -- 1.7 (1.2) 1.7 (1.4)
MCS  49.8(7) 50.6 (7.4) 513(8.8) - 51.8(8.6)  52.7(8.6)
Younossi et al., 0.8 (0.8) 1.5(1.8) -- 2.0 (1.6) 2.1(1.6)
2015 PCS 50.5 (6) 50.1 (6.1) 50.4(6.6) - 515(63)  52.1(6.4)
(ION-1,-2,-3)  SOF & 0.4 (0.1) -0.1(0.6) - 1.0 (0.3) 1.6 (0.4)
LDV&  MCS  50.5(7) 49.7 (7.6) 487(9.4) - 51.1(8.6)  51.9(8.6)
RBV -0.8(0.6) 1.8 (2.4) - 0.6 (1.6) 1.4 (1.6)
DAA- and IFN-based regimens
SOF & PCS 488(93) - 49.1(10.5) - - 49.3 (9.6)
RBV - 03(1.2) - - 0.5(0.3)

. 12weeks MCS  503(102) - 476 (11.8) - - 49.8 (10.1)
ggg‘” etal, - 27(16) - - -0.5 (-0.1)
(FISSION) PCS 50.0(9.3) - - 457098 - 50.4 (8.9)

PR - - 43 (0.5) - 0.4 (-0.4)
24weeks MCS  48.8(102) - - 43.1(119) - 48.4 (11.4)
- - 7.1 (L7 - -0.4(1.2)

Numbers in bold indicate a minimal clinically important difference (MID) compared to baseline score.
Abbreviations: MCS = mental component scale; PCS = physical component scale; PR = peginterferon-alpha plus ribavirin; SOF = sofosbuvir; RBV =
ribavirin; LDV = ledipasvir; MCS = mental component scale; PCS = physical component scale; PR = peginterferon-alpha plus ribavirin; SOF =

sofosbuvir.
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Five out of seven studies included in this review using EQ-5D questionnaire
have studied risk factors associated with HRQL impairment. Between them,
two studies evaluated DAA plus ribavirin combination only and 3 studies
included intereron-alpha as comparison. First, a study using sofosbuvir and
ribavirin comparing with placebo (Jacobson et al., 2013%) and another study
administering sofosbuvir and ribavirin for 12 or 24 weeks (Jacobson et al.,
2013°), found similar results. Baseline depression, fatigue, anxiety and
insomnia were the major predictors of lower EQ-5D index scores at the end of
treatment. Lawitz et al. (2013) found sofosbuvir plus ribavirin associated with
higher end-of-treatment score (p = 0.002) when compared to the control group
receiving PR. Moreover, Scott et al. (2015) using simeprevir plus PR or PR
alone, found cirrhosis to be predictive of general life quality impairment (p <
0.05). Finally, a study by Vera-Llonch et al. (2013) included treatment-naive
patients who were randomly assigned to receive triple therapy during 24 or 48
weeks, or PR treatment. At baseline, being unemployed (p < 0.001), the
number of comorbidities (p < 0.001), as well as the presence of bridging
fibrosis or cirrhosis (p = 0.02), was adversely associated with quality of life
scores. At 12 weeks of treatment, a low baseline score (p < 0.005), older age
(p = 0.01), receiving triple treatment (p = 0.01), treatment discontinuation (p <
0.005), and treatment-related anaemia (p = 0.04) were related to lower index
scores. At end of treatment, high baseline EQ-5D index score, as well as
receiving triple treatment for 24 weeks (p < 0.005), were positively associated
index scores. However, the number of adverse events during treatment had a
negative impact (p < 0.001). Twenty-four weeks after treatment cessation,

response to treatment was associated (p < 0.001) with higher index values.
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Table 4. Predictive risk factors of HRQL impairment before, during or after antiviral treatment.

Risk factor Study Treatment vs. control Questionnaire [(sub) scale] SVR Significance
Baseline During treatment Treatment end Post-treatment ®)

Clinicodemographic and social factors

Being male* Younossi et al., 2015 SOF&LDV&RBV vs. SOF&LDV - - SF-36 (NA) - <0.05
Younossi et al., 2014 SOF&RBYV (12 or 24wk) - - SF-36 (PF, RP, BP, VT, PCS) - <0.05

Older age Vera-Llonch et al., 2013 T&PR (24 or 48wk) vs. PR -- EQ-5D (index) -- 0.01
Younossi et al., 2014* SOF&RBYV (12 or 24wk) - SF-36 (PCS) - <0.05

Cirrhosis Scott et al., 2015 SMV&PR vs. PR&placebo EQ-5D (index) -- -- -- <0.05
Vera-Llonch et al., 2013 T&PR vs. PR (24 or 48wk) EQ-5D (index) - - - 0.02

N° comorbidities Vera-Llonch et al., 2013 T&PR (24 or 48wk) vs. PR EQ-5D (index) - - - <0.01

Unemployment Vera-Llonch et al., 2013 T&PR (24 or 48wk) vs. PR EQ-5D (index) - - - <0.005

Psychiatric risk factors

History of anxiety disorder Younossi et al., 2016" SOF&LDV&RBYV vs. SOF&LDV - - - SF-36 (NA) <0.05
Younossi et al., 2015 SOF&LDV&RBV vs. SOF&LDV - - - SF-36 (NA) <0.005
Jacobson et al., 2013° SOF&RBYV (12 or 16wk) SF-36 (NA) SF-36 (NA) SF-36 (NA) <0.05 (all)

History of depression Younossi et al., 2016 SOF&LDV&RBY vs. SOF&LDV -- -- -- SF-36 (NA) <0.05
Younossi et al., 2015 SOF&LDV&RBV vs. SOF&LDV - - - SF-36 (NA) <0.005
Jacobson et al., 2013* SOF&RBYV vs. placebo SF-36 (RE) SF-36 (RE) SF-36 (RE) - 0.03 (all)
Jacobson et al., 2013° SOF&RBV (12 or 16wk) SF-36 (NA) SF-36 (NA) SF-36 (NA) - <0.05 (all)




Table 4 (continued). Predictive risk factors of HRQL impairment before, during or after antiviral treatment.

Risk factor Study Treatment vs. control Questionnaire [(sub) scale] Significance
Baseline During treatment Treatment end Post-treatment )
Psychiatric risk factors
History of fatigue disorder Younossi et al., 2016" SOF&LDV&RBYV vs. SOF&LDV - - - SF-36 (NA) <0.05
Younossi et al., 2015 SOF&LDV&RBV vs. SOF&LDV - - - SF-36 (NA) <0.005
Jacobson et al., 2013* SOF&RBYV vs. placebo - - SF- 36 (PCS) - <0.05
History of insomnia Younossi et al., 2016° SOF&LDV&RBYV vs. SOF&LDV -- -- -- SF-36 (NA) <0.05
Jacobson et al., 2013* SOF&RBYV vs. placebo SF-36 (RE, MH, PCS)  SF-36 (RE, MH, PCS) SF-36 (RE, MH, PCS)  -- 0.03 (all)
Jacobson et al., 2013° SOF&RBYV (12 or 16wk) SF-36 (NA) SF-36 (NA) SF-36 (NA) - <0.05
Treatment-related risk factors
RBV co-administration Younossi et al., 2015 SOF&LDV&RBV vs. SOF&LDV SF-36 (PCS, MCS) SF-36 (PF, PCS, MCS) SF-36 (PCS, MCS) SF-36 (PCS, MCS) <0.005
Treatment discontinuation Vera-Llonch et al., 2013 T&PR (24 or 48wk) vs. PR -- EQ-5D (index) -- -- <0.005
Treatment-related anemia Vera-Llonch et al., 2013 T&PR (24 or 48wk) vs. PR -- EQ-5D (index) -- -- 0.05
Jacobson et al., 2013* SOF&RBYV vs. placebo SF-36 (PCS) SF-36 (PCS) SF-36 (PCS) - <0.05 (all)
Jacobson et al., 2013° SOF&RBYV (12 or 16wk) SF-36 (PCS) SF-36 (PCS) SF-36 (PCS) - <0.05 (all)
N° of adverse events Vera-Llonch et al., 2013 T&PR vs. PR (24 or 48wk) - - - EQ-5D (index) <0.001
Younossi et al., 2014 SOF&RBYV (12 or 24wk) - - SF-36 (NA) - <0.05
SVR* Vera-Llonch et al., 2013 T&PR (24 or 48wk) vs. PR - - - EQ-5D (index) <0.001
Younossi et al., 2015 SOF&LDV&RBV vs. SOF&LDV - - - SF-36 (NA) <0.05
Younossi et al., 2014 SOF&RBYV (12 or 24wk) - - - SF-36 (GH) <0.05
Jacobson et al., 2013° SOF&RBYV (12 or 16wk) - - - SF-36 (NA) <0.05

* Indicates a finding associated with improvement in HRQL.

Abbreviations: BP = bodily pain; EQ-5D = EuroQol 5 Dimension questionnaire; SF-36 = Short-Form 36 questionnaire; GH = general health; LDV = ledipasvir; MH = mental health; MCS = mental component scale; NA = not
available; PCS = physical component scale; PR = peginterferon-alpha plus ribavirin; SF = social functioning; SOF = sofosbuvir; T = telaprevir; RBV = ribavirin; RE = role emotional; VI = vitality.



On the other hand, five out of seven studies included in this review using SF-36
questionnaire have described data of risk factors associated with quality of life
impairment. See Table 4. In this case, four studies included DAA plus ribavirin,
whereas one study included IFN-based therapies. Younossi et al. (2014)
assessing sofosbuvir plus ribavirin during 12 or 24 weeks, respectively, found
male gender related to better life quality (physical functioning, physical role,
bodily pain, vitality, and PCS, (p < 0.05), as well as younger age (below 55
years) (PCS, p < 0.05), as where adverse events during treatment were
adversely related at different time points (all scales, p < 0.05). Also, virological
response to therapy assessed at 24 weeks of post-treatment was related to
decreased general health (p < 0.05). Another study by Younossi et al. (2015)
using ledipasvir with sofosbuvir and placebo, or ledipasvir with sofosbuvir and
ribavirin, found that baseline depression, anxiety, insomnia, and fatigue, the
occurrence of gastrointestinal events, as well as cirrhosis and history of
treatment non-response, were the most frequently noted independent predictors
of lower general HRQL at different time points (p < 0.05). Furthermore, the
added use of ribavirin was associated with impaired MCS (p < 0.05). At 24
weeks of post-treatment follow-up, non-response to treatment was related to
lower general life quality (p < 0.001). Finally, a study by Jacobson et al (2013),
comparing sofosbuvir plus ribavirin during 12 weeks or 16 weeks, also found
baseline depression, fatigue, anxiety, and anemia as a predictor of decreased
life quality over treatment course (p < 0.05). At post-treatment follow-up,
treatment response was related to higher physical functioning, physical role
(both p < 0.05), bodily pain, and physical component scale scores (both p <

0.005). Furthermore, Lawitz et al. (2013) compared a group receiving DAA to a
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group receiving PR, and found that PR was associated with a decrease in MCS
and PCS life quality (p = 0.01). Anemia was also found to be a predictor of lower
mental life quality. Moreover, Jacobson et al. (2013%) compared a group
receiving sofosbuvir and ribavirin versus a placebo group. During treatment,
both the mental (MCS) and physical (PCS) aspects became more decreased in
the treatment group (p = 0.015, and p < 0.005, respectively) versus placebo. On
the other hand, predictive factors for HRQL impairment included baseline
depression (emotional role, p = 0.03), fatigue (physical summary scale, p <
0.05), insomnia (mental summary scale; emotional role; and mental health, all p

= 0.03), and anemia (physical summary scale, p < 0.05).

4, PUBLICATION BIAS

Funnel plots revealed no publication bias among the studies analysed, since
those included in this systematic review were situated close to the middle axis
and were evenly distributed vertically (see Annex 1, Section VII). Studies that

allowed for meta-analysis are included in the funnel plots.

5. DISCUSSION

This review systematically gathered RCT studies of the new antiviral
treatments, in order to provide an evidence update regarding health-related life
quality and risk factors in chronic hepatitis C patients receiving new antiviral

treatment regimens. The assessment of HRQL is rather complex, since it
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involves both physical and mental aspects, each of which is addressed by

several sub scales in the available HRQL tools.

The implosion of the new antiviral treatments for CHC, with a level of efficacy as
high as >90% in most patients, has been a complete change on the treatment
paradigm of this chronic and impairing disease. In this frame, the results of this
review are in part a reflection of this understandable enthusiasm. Although it
included only RCTs study designs using DAA, the antiviral regimen and the
drug comparison groups were so different that it was only possible to
summarize results from 11 studies in two meta-analyses, of two and three
studies, respectively. Instead of replicating previous findings, it appears that the
objectives of included RCT studies were primarily to investigate a new step on

the antiviral treatment response.

As several of the included studies used patients with different characteristics,
such as different HCV genotypes, stages of liver disease, co-infection with HIV,
and history of psychiatric disorders, our review is not free from heterogeneity. In
addition, due to the use of different treatment regimens, or incomplete HRQL
data, it was not always possible to perform statistical analysis. However, the
use of the MCID should give a reference for statistical significance. With respect
to measurement bias, most of the studies often reported limited HRQL data
(due to missing sub scales scores) and failed to include disease-specific factors
that may play an important role in HRQL impairment in CHC patients during
antiviral treatment. The checklist used to assess the quality of RCT studies in

the review allowed to identify some flaws of quality in each of the included
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studies (Higgins and Green, 2008). Since inclusion criteria were applied for
study selection and characteristics of the studies varied, caution must be
exercised when generalizing the results of this review to the overall population
of CHC patients that could be treated with the new direct antivirals. On the other
hand, in the RCTs measuring HRQL, follow-up was until 12 or 24 weeks of
post-treatment, perhaps an insufficient period of time to measure longer-term
effects on HRQL. As the virus may remain present in the brain after having
followed successful treatment (Dirks et al., 2017), it would be interesting to
obtain data from a longer follow-up in patients after having receiving antiviral

treatment.

In spite of the above comments, this review yields several main important
findings. With regard to new antiviral regimens with DAA, results suggest that in
the use of interferon-free regimen, no significant impairment occurs in physical
and mental life quality, in contrary to what has been found in PR administration
(Spiegel et al., 2005; Daltro-Oliveira et al., 2013). At post-treatment follow-up,
life quality improvement occurs after antiviral treatment DAA, in contrary to
placebo, this being a very encouraging result supporting recent clinical
experience (Walker et al., 2015). This is particularly important when considering
current antiviral therapy with DAA for HCV patients, usually afraid of being
limited in their personal and professional lives. However, there was evidence
suggesting that ribavirin added to interferon-free regimens may have a small but
significant impairing effect on quality of life, a result also found in interferon-
alpha-based regimen when ribavirin is added (Hassanein et al., 2004). Results
also showed that the use of triple therapy involving PR and simeprevir, appears

to have an equivalent negative impact on mental and physical quality of life to
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that observed when administering PR alone. CHC patients indeed appear to
experience a reduction in mental and physical quality of life while receiving
antiviral treatment involving PR, and the addition of DAAs does not seem to

alter these effects (Spiegel et al., 2005).

Evidence flowing from this review also suggests that certain baseline
characteristics could predict further impact on life quality, disregarding the type
of antiviral treatment regimen. Supporting previous data (Dan et al., 2006;
Bezemer et al., 2012; Mandorfer et al., 2014) several baseline factors have
been associated to HRQL impairment in CHC patients (i.e. unemployment,
number of comorbidities, cirrhosis, and history of depression, anxiety, and
fatigue disorder). During DAA plus ribavirin regimens (Vera-Llonch et al., 2013;
Jacobson et al., 2013*"; Younossi et al., 2015), being female, older age, and
history of depression were associated with lower quality of life scores at
baseline; these risk factors were also found in PR-based regimens (Dan et al.,
2006; Hollander et al., 2006; Bezemer et al., 2012; Mandorfer et al., 2014).
During triple therapy (PR combined with DAA), low baseline scores, older age,
anemia, and treatment discontinuation were also identified as risk factors for life
quality impairment, findings similar to what has also been described earlier with
PR treatment (Sinakos et al., 2010; Bezemer et al., 2012; Udina et al., 2012;
Mandorfer et al., 2014). Moreover, at the end of treatment, these triple therapies
were related to poor quality of life and significant adverse events. At post-
treatment follow-up, treatment non-response was associated with life quality

impairment irrespectively of any treatment combinations a finding in line with
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earlier research involving classical PR treatment (Spiegel et al., 2005; Brok et

al., 2005; Daltro-Oliveira et al., 2013).

With regard to the use of new antiviral treatments, it seems that the assessment
of HRQL will still be important for those patients more vulnerable for quality of
life impairment, being those with baseline risk factors. Clinicians and
researchers are encouraged to assess HRQL in depth in those CHC patients,
using a validated tool such as the EQ-5D or the SF-36. These tools offer the
possibility to objectively assess the most important areas in the mental and
physical well being from the patients’ perspective, and monitor life quality over
the course of any antiviral regimen. These tools also would facilitate the
interpretation of results and comparison across studies, as was intended in this

review (Sullivan et al., 2006).

In summary

The review has found a minimal impact on the quality of life of treatment with
DAA in patients with chronic hepatitis. Nevertheless, the relationship between
baseline risk factors and quality of life in patients with chronic hepatitis C treated
with DAA has not yet been studied in depth. The use of any DAA regimen with
ribavirin may decrease mental and physical life quality. Female gender, older
age, and history of depression, anxiety, fatigue, or insomnia seem to be
baseline risk factors associated to HRQL impairment. Any combination of DAA
with PR seems to greatly impair mental and physical life quality of CHC patients

similar to what has been observed in PR treatment. Treatment response
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remains being an important risk factor for improve quality of live in patients with
CHC, supporting the use of new treatments with DAA given its high response
rate.

Individualized management of psychological and physical health
assessing possible risk factors will provide the best care for CHC patients,

regardless whether antiviral treatment is administered.
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ABSTRACT

Objective
To study health-related quality of life (HRQL) and incidence of depression in

hepatitis C virus (HCV) patients treated with direct-acting antivirals (DAAs).

Methods

A real-life cohort of HCV patients was eliged to receive DAA regimens.
Patients were assessed at baseline, 4 weeks, end of treatment (EOT), and at
12 (12AT) and 48 weeks (48AT) post-treatment, for HRQL (EQ-5D),
depression (PHQ-9), and irritability/fatigue (VAS). For longitudinal analysis,
linear mixed models were used. Cumulative incidence of depression was
calculated during DAA treatment. ANCOVA analysis was performed for

associated risk factors.

Results

Ninety-two HCV patients had a mean age of 60.9+£10.8, 54.3% were men,
70.7% had genotype 1b, 68.4% presented liver cirrhosis, and 72.8% received
ribavirin co-administration. Cumulative incidence during DAA treatment for
major depression was 13.7% (95%Cl: 5.7-26.3), and any depressive disorder
51% (95%CI: 36.6-65.2). Baseline PHQ-9 score predicted incident major
depression (p=0.002). We could not exclude significant changes in EQ-VAS
scores during treatment (67.2+20.3), EOT (71.3£19.6), 12AT (76.1+18.7) or
48AT(76.7£15) related to baseline, nor between (de)compensated cirrhotics,

after controlling for other variables. EQ-5D pain/discomfort dimension was
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lower in decompensated cirrhotic patients (p=0.045). SVR was achieved in
98.9%. Strengths include longitudinal naturalistic cohort design, and blinding to
disease progression; limitations are sample size, and non-inclusion of HIV co-
infected patients, which did not allow for generalizing results. Also, the HRQL

instrument used may fail to include HCV disease-specific factors.

Conclusion

Results suggest that physical and mental health continues to play an important

factor in wellbeing of more advanced HCV patients receiving DAAs.
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1. INTRODUCTION

With recent estimates equating to around 71 million viremic people (World
Health Organization [WHO], 2017), hepatitis C virus (HCV) infection is one of
the world’s most important chronic illnesses. Known as a major cause of
chronic liver disease, it still constitutes one of the main reasons for liver
transplantation in most developed countries (Blachier et al., 2013). HCV
infection remains as chronic hepatitis C (CHC) in around 80% of cases, and
progresses towards liver cirrhosis in one in five patients within 20 to 50 years
after initial infection, of which 5% to 10% will develop hepatocellular carcinoma
or liver decompensation (Burak & Lee, 2000; Teo & Hayes, 2004; Fischer et
al., 2004). Besides affecting the liver, CHC has been recognized as a systemic
disease with many extrahepatic manifestations (Cacoub et al., 2016) and
increased morbility and mortality. Regarding the psychological-psychiatric
dominium, HCV infection has been associated with significant comorbidities,
including feelings of anhedonia, depression (Dwight et al., 2000; Dantzer et al.,
2008; Navinés et al.,, 2012; Martin-Santos et al., 2015; Yarlott, Heald, and
Forton, 2017), irritability, anxiety, fatigue, and sleep alterations (Kallman et al.,
2007), increased sensitivity to pain (Monaco et al., 2012), loss of appetite, or
anorexia (Barkhuizen et al., 1999; Lim et al., 2006; Adinolfi et al., 2015). The
sum of these disease-related hepatic and extrahepatic symptoms may
substantially and deleteriously impact physical and mental health-related
quality of life (HRQL) of patients (Younossi et al., 2007; Hsu et al., 2009), and

may even be worse in more advanced stages of hepatic disease with physical
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deterioration (Younossi et al., 2001; Dan et al., 2006; Younossi et al., 2007,
Teuber et al., 2008; Barboza et al., 2016).

HCV may be definitively cured using antiviral treatment. Until some
years ago, antiviral treatment involved a weekly injection of pegylated
interferon-alpha (IFNa) together with daily weight-based doses of ribavirin
(RBV) for 24 to 48 weeks. This regimen was known to cause a wide range of
adverse events (AEs) (Younossi et al., 2007) with a secondarily high rate of
treatment discontinuations. Among the main AEs, depression was detected in
up to 30% of patients (Udina et al., 2012), further affecting physical and mental
HRQL (Spiegel et al., 2005; Daltro-Oliveira et al., 2013). The profound
knowledge of the HCV viral cycle in the last decade has lead to the
development of direct-acting antiviral agents (DAA), with direct inhibitory effect
over the viral non-structural proteins. With the use of all-oral DAA
combinations, with minimal AEs and high potency, short and long-term
prognosis for HCV-infected patients has significantly improved. Besides
achieving sustained virological response (SVR) rates over 95% in most
patients, and good safety profiles, DAA therapy appears to have a reduced
impact on physical and mental HRQL (Dusheiko et al., 2017; Flisiak et al.,
2017). Although evidence through naturalistic studies is still sparse, a profound
evaluation of the psychiatric sphere is crucial in this population highly
susceptible to both physical and mental impairment.

A number of instruments exists that succesfully capture psychiatric
symptoms in patient populations. The Patient Health Questionnaire (PHQ) was
the first instrument to cover a wide range of psychopathological conditions, and

to diagnose specific disorders using the diagnostic criteria from the DSM-IV
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(Spitzer et al., 1999). This self-assessment tool measures both threshold
disorders (e.g. major depressive disorder), and subthreshold disorders (e.g.
other depressive disorder). The PHQ has been validated in primary care
(Kroenke et al.,, 2010; Zuithoff et al., 2010) and in medical and surgical
inpatients (Diez-Quevedo et al., 2001), and has shown good diagnostic validity.
The depression module has been widely validated across several medical
conditions (Dbouk et al., 2008; Kroenke et al., 2010; Sockalingam et al., 2011),
including CHC patients (Navinés et al., 2012).

The assessment of quality of life has increased during the last 30 years
as a significant outcome indicator for patients with chronic diseases and
treatments, as it can quantify the impact of a disease and its treatment on the
individual. HRQL is often used to measure self-assessed personal health
status that refers to aspects dominated or significantly influenced by mental or
physical wellbeing (Johnston et al., 2013). The EuroQol 5 Dimensions (EQ-5D)
questionnaire (EuroQol Group, 1990) is a self-assessment tool consisting of
five dimension scales assessing different aspects of HRQL on a Likert scale
ranging from 1 (e.g. “l am not able to walk”) to 5 (“| have no problems to walk”),
and a visual analog scale (EQ-VAS) measuring general HRQL scoring from 0
(“worse than death”) to 100 (“best health state possible”). EQ-5D has
increasingly been used to measure HRQL in both the general population
(Lubetkin et al., 2005; Sun et al.,, 2014) and chronic illnesses such as liver
disease (Oemar and Janssen, 2013). Its construct validity, reliability, and
responsiveness of the have widely been described (Hurst et al., 1997; Szende
et al., 2004; Sullivan et al., 2006; van Hout et al., 2012). Furthermore, Visual

Analog Scale (VAS) is a common tool which may be used to measure the level
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of fatigue or irritability a person experiences, on a scale ranging from 0 (“worse

than death”) to 100 (“best health state possible)”.

Due to the recency of the introduction of DAAs, research assessing HRQL and
associated risk factors, using a naturalistic approach, is still limited.
Furthermore, current treatment with highly effective DAAs also offers a unique
opportunity to evaluate different aspects from depression and quality of life
from a multidisciplinary approach in a real-life cohort of HCV patients, and to
assess the potential impact on physical and mental dimensions, during and

after short and long post-treatment follow-up.

2, PATIENTS AND METHODS

This was a prospective, unicentric study, evaluating the impact of viral
eradication by DAAs on quality of life and psychiatric domains. Whenever a
psychiatric disorder was detected along the study, an independent specialized
intervention by psychiatrists (supportive therapy and/or serotonin selective
reuptake inhibitors treatment) was offered. This study was approved by the
Ethical Research Committee of the Institution. All patients gave their specific

informed written consent before entering the study.

21. Patients

All consecutive HCV-infected patients starting all-oral DAA antiviral therapy in
the Liver Unit in Hospital Clinic Barcelona from June to December 2015, not
enrolled in other clinical studies, were considered for the study. All patients

came from the catchment area of the general teaching hospital, and area of
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average socio-economic level. Demographic, clinical, and virological data at
baseline, treatment, and follow-up were collected. Liver fibrosis was assessed
by means of transient elastography (TE) and expressed in kilopascals (KPa):
FO-1 (<7.8Kpa), F2 (7.8-9.4Kpa), F3 (9.5-13.9Kpa) and F4 or cirrhosis
(=14kPa). Cirrhosis was also established independently of TE by liver biopsy,
clinical evidence (such as presence of esophageal varices or liver
decompensation), or the presence of ultrasonographical criteria (liver surface
nodularity, enlarged spleen or portal vein diameter>12 mm). Patients with liver
cirrhosis were screened for the presence of hepatocellular carcinoma every 6
months as per clinical practice. Three groups of patients were considered for
general comparisons: non-cirrhotic patients versus (de)compensated cirrhotic

patients.

2.2. Antiviral treatment

The DAA combination, duration of therapy (12 or 24 weeks) and the use of
RBV was planned at the discretion of the treating physician, in accordance with
the national and international recommendations at that time (Burra et al.,
2015). RBV was weight-based and considered mainly in those patients with
negative predictors for virological failure. Access to oral HCV therapy at that
moment in Spain was restricted to patients with advanced liver disease (grade
3 of fibrosis [F3] or cirrhosis) or those with mild liver disease (FO to 2) but with
concomitant extrahepatic manifestations (i.e. cryoglobulinemic vasculitis).
Sustained virological response (SVR) was defined as undetectable HCV-RNA
12 weeks after the end of treatment. Moreover, a post-treatment follow-up was

extended until 48 weeks after DAA.
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2.3. Clinical and psychiatric assessment

At baseline, family and personal history of mood disorders was recorded. All
enrolled patients were additionally screened for the presence of current
depressive symptoms by means of the self-administered PHQ-9 questionnaire.
This questionnaire was again performed along DAA therapy at two points [at
four weeks (4w) and end of treatment (EOT)], as well as at 12 (12AT) and 48
(48AT) weeks of post-treatment follow-up. Importantly, all questionnaires
(PHQ-9; fatigue and irritability VAS, EQ-VAS, EQ-5D dimension and index
scores) were performed before each medical visit and blinded to virological
results, in order to avoid any influence of results. See Figure 1 for treatment

and post-treatment follow-up course.

Figure 1. Assessment points during and after antiviral DAA treatment.

SVR
Antiviral DAA treatment

during 12 to 24 weeks

| N A A

BL 4w EoT 12AT A8AT

Abbreviations: 4w = four weeks of treatment; 12AT = 12 weeks after treatment cessation; 48AT = 48 weeks after
treatment cessation; BL = baseline, DAA = direct-acting antiviral agents; EoT = end of treatment; SVR = sustained
virological response.

The depression module (PHQ-9) (Spitzer et al., 1999) has nine items with four
response options rated from 0 to 3 (“Not at all”, “Several days”, “More than half
the days” and “Nearly every day”). A total score for the depression module
ranging from 0 to 4 indicates no depressive symptoms, a total score of 5 to 9
indicates mild depressive symptoms, and a total score of 9 or more suggests

major depression. Furthermore, both the degree of fatigue and irritability were
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assessed using a VAS, where scores range from 0 (“not tired” or “not irritated”)
to 100 (“extremely tired” or “extremely irritated”), and are measured in
millimeters on the 10 cm vertical line.

Independent psychiatric intervention was planned for all patients with
positive symptoms of depression (cognitive therapy and/or antidepressant

drugs).

2.4. Quality of life assessment

HRQL data were collected using the EQ-5D-5L instrument (EuroQol Group,
1990; Herdman et al., 2011), which is a validated self-assessment tool
(Ramos-Gonii, Errea, Rivero-Arias, Cabasés, & Pinto, 2017) comprised by five
dimensions (i.e. “Mobility”, “Self-Care”, “Usual Activities”, “Pain/Discomfort”,
and “Anxiety/Depression”, each having five levels, on a Likert scale ranging
from 1 to 5 (indicating best health, e.g. “| have no problems to walk”, to worst
health, e.g. “I am not able to walk”, respectively). The results are expressed as
a percentage of each dimension after dichotomizing (i.e. “no symptoms”/“any
symptoms”). Also, an index score may be calculated using an algorithm with
scores ranging from 0 to 1 (also ranging from “worse than death” to “best
health state possible”) (Leidl & Reitmeir, 2011). Moreover, EQ-5D contains a
visual analogue scale (EQ-VAS) to self-scoring from 0 (“worse than death”) to

100 (“best health state possible”).

2.5. Statistical analysis

Baseline characteristics of HCV patients are presented using mean and

standard deviation (SD) for numeric variables and both absolute and relative
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frequencies for categorical variables. In addition, a description of the follow-up
data of the PHQ-9, fatigue VAS, irritability VAS, and EQ-5D scores, by means
of the mean and SD are given.

The prevalence of major depression (PHQ > 10) and mild depressive
symptomatology (PHQ > 5-9) at baseline was estimated among included
patients with and without cirrhosis. On the other hand, the cumulative
incidence of major depression and any depression symptomatology (both mild
depressive symptoms and major depression) during DAA treatment were
estimated in those patients without any depressive symptoms at baseline
(PHQ < 4). The cumulative incidence of major depression in those patients
during the DAA treatment was also studied. The computation of all of the
corresponding 95% confidence intervals was based on the binomial
distribution. Moreover, multivariate logistic regression models were fitted to
study possible risk factors for the incidence of depression.

For the longitudinal analysis of the changes from baseline in PHQ-9
score, fatigue VAS and irritability VAS and EQ-VAS scores, linear mixed
models were used that included the variables of interest (cirrhosis and no
cirrhosis), time under treatment, gender, age, history of mood disorder, history
of alcohol, and comorbidity. All models were adjusted for the respective
baseline scores. The same models were replacing the diagnosis of cirrhosis by
the type of cirrhosis (non-cirrhotic, compensated cirrhotic, and decompensated
cirrhotic group).

The statistical analyses were carried out using the free software

environment for statistical computing R (The R Foundation for Statistical
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Computing; Vienna, Austria), version 3.2.2. Statistical significance was set at

0.05.

3. RESULTS

3.1. Patient characteristics

Ninety-three subjects were asked to participate in the study and all of them
agreed. One patient did not start antiviral treatment and was therefore not
evaluable. Baseline characteristics of the final cohort (n=92) are depicted in
Table 1. The majority of patients were male (54.3%), with a median age of
60.9, and were infected with HCV subgenotype 1b (70.7%). 68.5% of the
cohort presented liver cirrhosis, 23.2% of whom had presented previous or
current liver decompensation. Most patients received concomitant
administration of RBV (72.8%), and were treated for 12 weeks (81.5%). Table
1 also shows the characteristics of the all sample and divided by the presence
(N = 63) or absence (N =29) of liver cirrhosis. Seventy-nine patients (85.9%)
were evaluated at 48AT. All 92 patients were assessed at 12AT, and 79

(85.9%) of these patients were again evaluated at 48AT.

Regarding baseline psychiatric symptoms and history, of the total sample, one
in four subjects (25%) had a family history of depression and one in three had
a personal history of depression (36.6%). Moreover, one in six patients were
receiving antidepressant therapy (15.2%) at DAA treatment initiation. Both,
family (31% versus 20.3%) and personal history of depression (48.3% versus

31.7%) were higher among non-cirrhotic patients.
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Table 1. Baseline characteristics of the cohort sample (N=92).

Total sample Cirrhotic Non cirrhotic

N (%)/mean N (%)/mean N (%)/mean

(SD)(range) (SD)(range) (SD)(range)

N= 92 (100) N= 63 (68.5) N= 29 (31.5)
Age, years 60.9 (10.8) 63.1 (9.7) 56.9 (11.5)

(53 - 68) (26 - 80) 25-78
Gender (male) 50 (54.3) 39 (61.9) 11 (37.9)
HCV genotype

1a 15 (16.3) 8 (12.7) 7(24.1)

1b 65 (70.7) 46 (73.0) 19 (65.5)

2 3(3.3) 3(4.8) 0 (0)

3 4 (4.3) 2(3.2) 2(6.9)

4 5(5.4) 4 (6.3) 1(3.4)
Previous non-responders 51 (55.4) 36 (61.1) 15 (45.4)
Transient elastrography (TE) (KPa) 14.3 (4.3-75) 19.7 (6-75) 10.5 (4.3-16.9)

TE 221 KPa 26 (28.3) 26 (28.3) 0 (0)
Decompensation 21 (33.3) 21 (23.2) --
Child-Pugh Score (median) 6 (5-9) 6 (5-9) --

A -- 46 (73) -

B -- 17 (27) --

Albumin (g/dL) 42 (30-48) 41 (30 - 48) 44 (34 - 47)
Platelets (10%/mL) 124 (36-363) 100 (36 -229) 170 (71 - 363)
MELD score -- 9(7-12) --

Baseline HB<10 g/dl 4 (4.3) 3 (75) 1 (25)

DAA therapy

SOF/LDV 44 (47.8) 38 (86.4) 6 (13.6)

2D/3D 40 (43.5) 20 (50) 20 (50)

SOF/DCV 4 (4.3) 2 (50) 2 (50)

Others 4 (4.3) 3 (75) 1 (25)

Use of RBV 67 (72.8) 55 (82.1) 12 (17.9)
Treatment duration (12 weeks) 75 (81.5) 47 (74.6) 28 (96.6)
Relevant comorbidity* 55 (68.7) 63 (68.5) 29 (31.5)
Family history of depression 23 (25) 14 (20.3) 9 (31.0)
Personal history of depression 34 (36.6) 20 (31.7) 14 (48.3)
Personal history drug/alcohol abuse 25 (26.9) 20 (31.7) 2(7)
PHQ-9 mild depressive symptoms 19 (20.9) 10 (16.1) 9 (31.0)
PHQ-9 major depression 19 (20.9) 15 (24.2) 4 (13.8)
Fatigue VAS 50 (25.4) 49.5 (24.7) 44.6 (26.9)
Irritability VAS 37.5(24.1) 37.4 (23.7) 37.7 (25.1)
EQ-VAS 66.7 (19.9) 65.5 (21.1) 69.2 (17.2)
EQ-5D index 0.56 0.5 0.6

EQ-5D dimension

% reporting “any symptoms”

Mobility 23 (25) 54 (33.9) 3(10.3)

Self-care 19 (20.7) 20 (32) 2 (6)

Usual activities 32 (29.4) 21 (33.9) 4 (13.8)

Pain / discomfort 51 (46.9) 33 (52.5) 11 (38)

Anxiety / depression 35 (38) 25 (39.7) 10 (34.5)

Il Apnys | 193dpyd

Abbreviations: EQ-5D = EuroQol 5 Dimensions questionnaire; EQ-VAS = EuroQol Visual Analog Scale; VAS = Visual
Analogue Scale; NA = not available; EH = hepatic encephalopathy; MELD = model for end stage liver disease; HB =
haemoglobin; DAA = direct acting antivirals; SOF = sofosbuvir; LDV = ledipasvir ; 2D/3D
paritaprevir/ombitasvir/ritonavir with or without dasabuvir; DCV = daclatasvir; RBV = ribavirin.

* Relevant comorbility included: ischemic cardiovascular events and arrithmias, current or previous history of
neoplastic disease, cryoglobulinemic vasculitis, EPOC, or any disease potentially impacting daily activities.
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Around one in five patients showed major depression (20.9%) at baseline, and
a similar number of patients showed mild depressive symptoms (20.9%) (see
Figure 2). The baseline prevalence of major depression was higher in the
cirrhotic group (24.2%, versus 13.8% in the non-cirrhotic group), whereas non-
cirrhotic patients had a higher rate of mild depressive symptoms (31%)
compared to cirrhotic patients (16.1%).

Furthermore, scores for fatigue were slightly greater in the non-cirrhotic
group. However, irritability scores were similar in both groups. Concerning
baseline HRQL scores (EQ-5D questionnaire), results showed a lower general
EQ-VAS mean (SD) score (66.7 + 19.9) compared to the general Spanish
population of the same range of age (55-64) (Ramos-Goiii et al., 2017).

EQ-VAS and index scores were slightly lower in the (de)compensated
cirrhotic patients, and more of these patients reported having symptoms,
indicating more impaired HRQL in this subgroup (Ramos-Gofii et al., 2017).
Table 1 shows the percentage of patients experiencing “any symptoms”, being

highest in the pain/discomfort dimension, followed by anxiety/depression.

3.2. Antiviral efficacy and safety

All patients but one (91/92) achieved SVR (98.9%) after DAA treatment.
Virological failure consisted on a virological relapse at FU4 occurring in a Child
C cirrhotic patient treated for 24 weeks with sofobuvir/ledipasvir and RBV; this

patient developed a hepatocellular carcinoma. See also Table 1.

No serious adverse events were observed during therapy. Fourteen patients

(15.2%) presented anemia (Hb levels < 10 g/dl) during therapy, most of them
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receiving RBV as part of the antiviral therapy (9/14, 63.4%). The nadir
haemoglobin during therapy was significantly lower among patients with
cirrhosis (11.9 vs 12.4 in non-cirrhotics, p=0.003), related with the higher
proportion of RBV administration (82% vs 41.3%). Haemoglobin decrease was
mainly managed by RBV dose reductions or RBV interruption (46%), with a

minority of patients requiring eritrhopoyetin administration (n=12, 13%).

3.3. Depression, fatigue, irritability, and quality of life during treatment
3.3.1. Depressive symptoms (PHQ-9)
Table 2 shows the figures of PHQ-9 scores at each assessment during

treatment.

Table 2. Depression, quality of life, fatigue, and irritability, before, during, and at end
of treatment, as well as at post-treatment follow-up.

Baseline 4w EoT 12AT

N (%)/mean (SD) N (%)/mean (SD) N (%)/mean(SD) N (%)/M (SD)
PHQ-9251t09 19 (20.9) 22 (23.9) 28 (30.4) 20 (21.7)
PHQ-9 =210 19 (20.9) 20 (21.7) 22 (23.9) 12 (13)
Any depression 38 (41.8) 42 (45.6) 50 (54.3) 32 (34.7)
Fatigue VAS 47.3 (25.8) 45.1 (26.3) 45.4 (24.8) 36.7 (23.8)
Irritability VAS 37.1(24.2) 36.5 (26.9) 35 (22.5) 29.8 (22.7)
EQ-5D “any problem”
- Mobility 23 (25) 22 (23.5) 27 (32.5) 28 (31.1)
- Self-care 10 (10.9) 6 (6.9) 9(10.8) 9 (10)
- Usual activities 25 (27.2) 27 (31) 24 (38.9) 29 (32.2)
- Pain/discomfort 43 (46.7) 37 (54) 46 (55.4) 43 (47.8)
- Anxiety/ 35 (38) 32 (36.8) 34 (39) 30 (34.4)
depression
EQ-VAS 67.2 (20.3) 71.3 (19.6) 75 (15.7) 76.01 (18.7)
EQ-5D index 0.69 0.68 0.67 0.7

Abbreviations: EQ-5D = EuroQol 5 Dimensions questionnaire; EQ-VAS = EuroQol Visual Analog Scale; VAS = Visual Analogue Scale;
PHQ-9= Patient Health Questionnaire; 4w= 4 weeks of treatment; EoT = end of treatment; 12AT=12 weeks after end of treatment

Figure 2 describes the prevalence of depression at each assessment time until
12AT, revealing an increase of prevalence in both mild depressive symptoms

and major depression at the end of antiviral treatment.
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Figure 2. Percentage of depressive symptoms (PHQ-9) before, during, at end of

treatment, as well as at post-treatment follow-up.
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Abbreviations: PHQ-9 = Patient Health Questionnaire; 4w = 4 weeks of treatment; EoT = end of treatment; 12AT = 12
weeks after end of treatment.

The longitudinal model for PHQ-9 summatory score differences from baseline
adjusting for baseline values, age (p=0.995), gender (0.758), history of mood
disorders (p=0.219), or alcohol abuse (p=0.561), comorbidity (p=0.689),
ribavirin co-administration (p=0.452), and time under DAA treatment (p=0.329)
did not show differences of statistical significance along the treatment, or
between those patients with and without cirrhosis (p=0.472), nor between

compensated (p=0.894) and decompensated cirrhotic patients (p=0.788).

3.3.2. Health-related quality of life

Table 2 shows the figures of EQ-5D scores at each time of assessment during
treatment, of each dimension, index, and EQ-VAS scores.

Figure 3 shows the percentage of patients experiencing “any symptoms” on the

” 11} ” “

five dimension scale scores of EQ-5D (mobility”, “self-care”, “usual activities”,
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“pain/discomfort”, and “anxiety/depression”) at the different moments of
assessment. With respect to EQ-5D index score, the mean difference (MD)
was calculated at 4w and EoT (12 or 24 weeks), with results showing only
small changes (MD4wx= -0.1, 95%CI: -0.01 to 0); and MD2w= -0.02, 95%CI: -
0.02 to -0.01), respectively).

The results of the ANOVA models for the five dimension scale scores of
EQ-5D over treatment are shown in Table 1 and Table 2 in the Supplementary
Material (Annex 2). A significant difference was observed between
decompensated cirrhotic and compensated or non-cirrhotic patients in the
“pain/discomfort” (p = 0.045) dimension scale.

The longitudinal model for EQ-VAS score mean differences from
baseline, adjusting for baseline values, age (p=0.681), gender (p=0.725),
history of mood disorders (p=0.785), or alcohol abuse (p=0.461), comorbidity
(p=0.945), and ribavirin co-administration (p=0.365), did not show statistically
significant differences along the treatment, or between those patients with and
without cirrhosis (p=0.472), nor between compensated (p=0.462) and
decompensated cirrhotic patients (p=0.58). However, the variable for time
under treatment in the linear mixed model showed a tendency for statistical

significance (p=0.072).
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Figure 3. Percentage of cohort patients experiencing “any problems” in each of the

five EQ-5D dimensions during treatment and at 12 weeks of post-treatment follow-up.
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Abbreviations: 4w = 4 weeks of treatment; EoT = end of treatment; 12AT = 12 weeks after end of treatment; gen.
popul. = general population.

* Ramos-Gofi J, Errea M, Rivero-Arias O, Cabasés JM, Pinto JL. EQ-5D-5L Valuation Project for the Spanish
Population 2013; A Descriptive Overview and Preliminary Results. Value in Health. 2017;15(7):A279.

3.3.3. Irritability and fatigue

Table 2 shows the results of VAS irritability and fatigue in each time of
assessment during treatment. No difference was observed during the DAA
treatment.

In the longitudinal model for fatigue scores mean differences from
baseline, adjusting for baseline values, age (p=0.843), gender (p=0.451),
history of mood disorders (p=0.273), or alcohol abuse (p=0.867), comorbidity
(p=0.687), ribavirin co-administration, (p=0.816) and time under treatment
(p=0.701), no significant differences were observed between those patients
with and without cirrhosis (p=0.286), or between compensated and

decompensated cirrhotic patients (p=0.348) along DAA treatment.
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The longitudinal model for irritability scores differences from baseline, adjusting
for baseline values, age (p=0.584), gender (p=0.673), history of mood
disorders (p=0.321), or alcohol abuse (p=0.697), comorbidity (p=0.204), co-
administration (p=0.322), and time under treatment (p=0.794) did not show
statistically significant differences along the treatment, or between those
patients with and without cirrhosis (p=0.472) nor between compensated and

decompensated cirrhotic patients (p=0.686).

3.4. Incidence of depression during treatment and risk factors

3.4.1. Cumulative incidence of depression during treatment

Figure 4 shows the cumulative incidence of depression measured by PHQ-9 in
euthymic (PHQ-9 < 5) HCV patients (N=54) at baseline along the antiviral
treatment. In the total sample, the cumulative incidence along the treatment for
major depression was 13.7% (95%CI: 5.7 to 26.3), and for any depression
(mild depressive symptoms and major depression) was 51% (95%CI: 36.6 to
65.2).

In the cirrhotic group, the cumulative incidence for major depression
was 11.4% (95%CI: 3.2 to 26.7), and for any depression was 54.3% (95%Cl:
36.6 to 71.2); and in the non-cirrhotic group major depression was 18.8%
(95%CI: 4.0 to 45.6), and for any depression, 43.8% (95%CI: 19.8 to 70.1).

In the compensated cirrhotic group, the cumulative incidence of major
depression was 11.5% (95%CI: 2.5 to 30.2); for the decompensated cirrhotic
group it was 11.1% (95%CI: 0.3 to 48.2). Along the treatment, any depression
was studied, in the cirrhotic group being 11.5% (95%CI: 2.4 to 30.2), which

was similar in the decompensated cirrhotic group: 11.1% (95%CI: 0.3 to 38.2).
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Figure 4. Cumulative incidence of depressive symptoms over course of treatment in

euthymic patients at baseline (PHQ-9 score < 5).
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Abbreviations: PHQ-9 = Patient Health Questionnaire 9; 4w = 4 weeks of treatment; 12w = end of treatment.

3.4.2. Associated risk factors for incidence of mild depressive symptoms and
major depression during treatment
With respect to the incidence of major depression, univariate logistic
regression indicated an association with history of family mood disorder
(p=0.0140), PHQ-9 score (p=0.0304), and irritability score (p=0.0168).
Multivariate logistic regression showed that the only predictive risk factor was
PHQ-9 baseline score (p=0.0020). Also, a tendency for history of family mood
disorder was observed (p=0.0924), as well as for irritability (p=0.0995).

The results of univariate analysis of the different studied baseline factors
(age, gender, family and personal history of depression cirrhosis, comorbidity,
RBV, PHQ-9, EQ-VAS, fatigue, and irritability scores) showed no association

(p>0.05) with the incidence of any depression.
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3.5. Differences in depression, fatigue, and irritability, and quality of life
between HCV-infected (baseline) and cured patients (12AT)

Table 2 shows data of the variables from baseline to 12AT. The results of each
of the studied models at 12AT for major depression were: A mean = 0.43;
95%CI: -1.62 to 2.49, p=0.676; fatigue: A mean = -3.25; 95%CI: -13.91 to 7.4,
p=0.545; irritability: A mean= -7.34; 95%CI: -17.4 to 2.72, p=0.151; and EQ-
VAS: A mean= -4.4; 95%CI=-13.03% to 4.23, p=0.313. These results showed
no statistical significant differences in the total sample, between cirrhotic/non-

cirrhotic, or between compensated/decompensated patients.

3.6. Differences in depression, fatigue, and irritability, and quality of life
between HCV-infected (baseline) and long-term cured patients (48AT)
From the initial 92 HCV patients of the cohort, 79 (85.9%) were followed up
until 48 weeks after end of treatment (48AT). The results of each of the studied
models at 48AT for major depression were similar of those observed at 12AT,
being: A mean = 0.06, 95%CI: -2.32 to 2.43, p=0.961; for fatigue: A mean =
0.38, 95%Cl: -12.06 to 12.81, p=0.952; for irritability: A mean = -5.09, 95%CI: -
15.74 to 5.57, p=0.344; and EQ-VAS score: A mean= -4.15; 95%CI = -11.53 to
3.24, p=0.267. No differences between (de)compensated cirrhotic and non-
cirrhotic patients were observed.

Figure 5 shows the results of the ANCOVA models of the differences
from baseline, and at post-treatment follow-up of the 79 patients until 48 weeks
after end of treatment, for PHQ-9 (major depression and mild depressive
symptoms), fatigue, irritability, and EQ-VAS (general HRQL) scores, after

adjusting for baseline values, history of mood disorder, gender, and age.
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Mean (95% CI)

Mean (95% CI)

Table 3 in the Supplementary Material (Annex 2) shows the data on
depression, fatigue, irritability, and HRQL at baseline and 12AT as well as
48AT, in the 79 patients assessed at 48AT.

Figure 5. Differences™ between (de)compensated cirrhotic and non-cirrhotic patients

over DAA treatment course, and 48 weeks after treatment cessation.
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Abbreviations: EQ-VAS = EuroGroup Quality of Life Questionnaire visual analogue scale; PHQ-9 = Patient Health
Questionnaire 9; VAS = visual analogue scale.

* ANCOVA model adjusting for baseline values, history of mood disorder, gender, and age, including the 79 HCV
patients that were assessed from baseline until 48 weeks after end of treatment.

P > 0.05 in all models.
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DISCUSSION

This observational study included a real-life cohort of HCV patients receiving
direct-acting antiviral therapy. Due to their novelty, no studies have been yet
published that assess mood disorders in HCV patients receiving DAAs. On the
other hand, current knowledge on quality of life, fatigue, and irritability
outcomes mainly relies on clinical trial data (Marcellin et al., 2017).
Furthermore, no real-life cohort studies up to date have assessed possible
long-term effects of DAA regimens on depression, fatigue, irritability, or HRQL.

The most important findings from the present study show that
depressive disorders may occur during DAA treatment in HCV patients with
advanced liver disease. Nearly 14% of euthymic patients at baseline
developed a major depression during DAA treatment, and 51% developed
depressive symptoms. On the other hand, even though our cohort showed at
baseline major impairment in general HRQL, both physical and mental life
quality aspects compared to the general population, we could not discard
statistical significant changes along the treatment. However, quality of life, as
well as depressive symptoms, fatigue, and irritability, showed a tendency to

improve after virological eradication with DAA therapy.

The classic antiviral treatment with interferon-alpha with ribavirin, a pro-
inflammatory cytokine, is associated with an incidence close to 40% of major
depression (Udina et al., 2016). Pro-inflammatory cytokines may change brain
function function in several ways, such as altering serotonin and dopaminergic

neurotransmission, and glucocorticoids and neurotrophic factors. DAAs are no
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pro-inflammatory cytokines. DAAs have directly an inhibitory effect over the
different replication steps of the VHC. Thus, a direct neuropsychiatric effect
would not be expected. Several reasons might explain the elevated incidence
of major depression and depressive symptoms during the DAA treatment. First,
four in five patients included in our study received ribavirin, an antiviral co-
agent with unclear mechanisms of action, is known to have impairing effects on
mental health (Brok et al., 2005; Bronowicki et al., 2006; Egmond et al., 2017).
In the present cohort, ribavirin co-administration with DAAs was not identified
as a confounding factor. Second, the incidence of depression may be due to
the advanced liver disease of the cohort sample, as these patients often suffer
more from symptoms related to the disease (Younossi et al., 2015). However,
when we controlled for the presence of decompensated cirrhosis, no
statistically significant differences were found. The same was observed with
the presence of other medical comorbid diseases.

With respect to the incidence of major depression during DAA
treatment, some factors seem to be associated with history of family
depression, the PHQ-9 and the irritability baseline score. However, none of the
studied factors were associated with the incidence of depressive symptoms
during DAA treatment. In the frame of allostatic load, the subgroup of HCV
patients with an underlying low degree of chronic inflammation may be more
vulnerable to depression (Rubinow & Rubinow, 2017). Large future cohort
studies will be needed to confirm these results.

Considering the prevalence of depression over treatment course, a
slight increase in mainly major depression was observed, with a decrease rate

at viral eradication point (12AT). As nearly all patients achieved a sustained
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virological response, it is possible that this tendency for post-treatment
improvement is associated to successful HCV eradication, suggesting a role of
the virus in the brain and its possible relationship with neuropsychiatric
symptoms (Forton et al, 2008; Capuron & Miller, 2011). Furthermore, although
a tendency for improvement occurred in fatigue and irritability over treatment

course, changes were not of statistical significance.

With respect to general health-related quality of life, although no statistically
significant changes were detected over DAA treatment from baseline, an
improvement in general life quality was observed at both short-term and long-
term follow-up after treatment cessation. However, compared to EQ-5D VAS
scores observed in the general Spanish population of the same age range and
from the same community area, our sample showed a major HRQL burden at
each assessment (Ministerio de Sanidad, Servicios Sociales e lgualdad,
Encuesta Nacional de Salud 2011/12, 2014). The two mostly affected
dimensions of EQ-5D during DAA treatment were “pain or discomfort”,
especially in the decompensated cirrhosis patient group, followed by “anxiety
or depression”. These two dimensions are the mostly scored EQ-5D
dimensions in the general Spanish population (over to 25%), being higher in
women (Ministerio de Sanidad, Servicios Sociales e Igualdad, Encuesta
Nacional de Salud 2011/12, 2014). This gender difference was not observed in
our cohort. However, depression is the third illnesses found to mostly affect life
quality scores (Szende, Janssen, and Cabases, 2014; Ministerio de Sanidad,
Servicios Sociales e Igualdad, Encuesta Nacional de Salud 2011/12, 2014,

WHO, 2017). Moreover, as expected cirrhotic patients in the cohort reported
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slightly more problems in all dimensions than the non-cirrhotic patients (Dan et
al., 2006; Mandorfer et al., 2014; Younossi et al., 2015).

On the other hand, as our sample had advanced stages of liver disease,
and as liver disease progression may be halted but not reversed, a less
pronounced improvement in general life quality was expected in our cohort.
However, results from the study suggest that eradication of HCV with DAAs
may be related to a slight improvement in life quality. Similarly, short-term post-
treatment improvements have also been found in RCT studies using both
interferon-alpha (Spiegel et al., 2005; Mathew et al., 2006; Bonkovsky et al.,
2007) and DAAs (Younossi et al., 2014°; Smith-Palmer et al., 2015; Younossi

etal., 2016).

This study is not free from limitations. Due to the relatively small sample size,
the advanced liver disease stage of the patients, and non-inclusion of HIV co-
infected patients, caution must be exercised in the generalization of our results.
Because of the naturalistic cohort design, the study was lacking a control
group, and patients were included in the study consecutively. On the other
hand, the relatively small amount of subjects included in this cohort limited the
study of other covariables that could be included in longitudinal analysis, and
may also explain the dispersed confidence intervals.

With respect to measurement bias, a generic instrument was used to
measure general quality of life, EQ-5D, possibly failing to include disease-
specific factors that may play an important role in HRQL impairment in patients
with CHC and during antiviral treatment. However, EQ-5D has been validated

for measuring a complete spectrum of life quality, physical and mental health,
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and has often been used in chronic ilinesses including hepatitis C (Szende et
al., 2004; Lubetkin et al., 2005; Sullivan et al., 2006; van Hout et al., 2012;
Oemar & Janssen, 2013; Ministerio de Sanidad, Servicios Sociales e Igualdad,
Encuesta Nacional de Salud 2011-12, 2014).

A strong point of the study is the fact that each participant filled in the
questionnaires before every medical visit, thus avoiding prior knowledge of
patient of the disease state and progression. In this manner, results could not
be biased with knowledge on virus eradication. The longitudinal design of this
study should further avoid measurement bias. Furthermore, the use of
multivariate analysis allowed for controlling possible confounding variables,

and permitted the assessment of possible important risk factors.

In conclusion, although physical health is normally monitorized in CHC patients
in clinical settings during antiviral treatment, our findings on quality of life
outcomes and incidence of depression underline the importance of the
assessment of possible risk factors that may interfere with mental life quality
during DAA treatment, and support a multidisciplinary, and holistic clinical
approach. This will improve the wellbeing and individual level management of
CHC patients. Future researchers are encouraged to study physical and
mental health and their risk factors in HCV patients receiving direct-acting
antiviral therapy, including any of the several comorbidities that are highly

prevalent, such as HIV co-infection, psychiatric or substance use disorders.
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CHAPTER 5

Discussion



5.1. Main findings

This dissertation offers an attempt into studying health-related quality of life
and mood disorders in persons infected with the hepatitis C virus, with respect
to the new antiviral regimens that are soon expected to become the standard
of care, but of which few data are yet available due to their novelty. Two
studies on the subject were carried out from different perspectives: (l) through
systematically gathering the evidences from analyzing existing RCTs studies
on chronic hepatitis C patients receiving new direct-acting antiviral regimens,
and (Il) by prospectively studying a real-life cohort of chronic hepatitic C
patients with advanced liver disease receiving DAAs. A number of important
data flow from results of the studies that were carried out, which revealed
interesting evidence in addition to the frame of existing literature. Although a
detailed discussion has been included in each of the studies, subsequently
the most relevant aspects of each of the manuscripts are summarized, and

the implications of these findings on the existing literature are discussed.

Moving towards the specific hypotheses of Study 1 (Chapter 3), the
systematic review and meta-analysis provides new evidence for the minimal
impact on life quality in chronic hepatitis C patients using direct-acting
treatments. In fact, mental life quality may improve after achieving a SVR after
having received successful DAA treatment. DAAs also seem to transcend
possible combination treatments involving both ribavirin and interferon-alpha
in terms of physical and mental health. On the other hand, several risk factors

for decreased life quality remain to exist for HCV-infected individuals, also in
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the absence of treatment, suggesting the use of an integrated approach in a

multidisciplinary care setting for HCV patients.

With regard to the specific hypotheses of Study 2 (Chapter 4), the role of
quality of life and de novo presentation of depressive disorders was assessed
in a cohort of chronic hepatitis C patients receiving DAAs. Results showed
that an incidence of major depression (13.7%) and depressive symptoms
(51%) might occur over DAA treatment course. Although no statistically
significant differences on general life quality were observed during treatment,
a slight improvement occurred up to 48 weeks of post-treatment. However,
around half of all patients indicated to experience symptoms related to the
pain or discomfort subscale, followed by 35% for the depression or anxiety
subscale. The percentage of each of the five dimension scales was twice as
high compared to the general population (Ramos-Goii et al.,, 2013). HCV
patients with decompensated cirrhosis had a significantly greater burden on
the area of pain and discomfort during treatment. At 12 of post-treatment
follow-up, depressive symptoms and general life quality scores tended to
improve, as well as scores of irritability and fatigue. These findings suggest
that, although HCV patients with advanced liver disease have a more
impaired physical and mental life quality, successful DAA treatment is

associated with a possible improvement in both aspects.
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5.2. Effects of antiviral treatment regimens on life quality

The first study, a systematic review and meta-analysis of HRQL in patients
included in RCTs using new antiviral regimens to treat HCV, revealed several
interesting findings that are in support, and offer an update, of existing
evidence concerning DAAs. Results from our study confirm that the new
antiviral regimens may have a minimal impact on the patient’s life quality, and
in fact, may even produce an improvement in terms of mental wellbeing.
Supporting recent clinical experience (Walker et al., 2015), these results
reflect the excitement that has recently arisen with the arrival of the new
antiviral therapies. Due to their improved safety profiles and efficacy levels of
over 90% (Dusheiko, 2017), DAAs offer a realistic possibility of global disease
erradication which has been set as target by WHO for the year 2030 (WHO,
2017).

On the other hand, results from this study suggest that co-
administration of ribavirin to new direct acting antiviral regimens may
significantly alter mental life quality in chronic hepatitis C patients. This is in
line with what earlier has been found with the addition of ribavirin to interferon-
alpha compared to interferon-alpha alone, where adverse events decreased
(Brok et al., 2005), and quality of life was slightly better in the treatment
without ribavirin (Hassanein et al., 2004). Although these findings support the
use of only new antiviral regimens, as the co-administration of ribavirin to
DAAs significantly increases the possibility of treatment response in patients
with certain characteristics, ribavirin co-administration may be still be

preferred for some patients (AASLD-IDSA, 2016).
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In relation to triple therapy (i.e. combining new antiviral regimens with
(peg)interferon-alpha and ribavirin), this the combination of classic and new
antiviral regimens may cause a significant impairment in physical and mental
life quality. Not surprisingly, similar reductions in life quality have been
observed in the administration of classic treatment involving interferon-alpha
and ribavirin (Spiegel et al., 2005; Daltro-Oliveira et al., 2013). Although an
advantage of triple therapy above classic interferon-alpha and ribavirin
treatment would include increased treatment response rates, the addition of
these regimens to DAAs appears to offer no clinical advantages, as the SVR
rates are excellent in the use of these new regimens. Conclusively, our
systematic review supports evidence suggesting that antiviral therapy with
interferon-alpha seems to become increasingly obsolete (Younossi et al.,
2015%). Although our study suggested the mental impairing effects of ribavirin,
in terms of quality of life, the administration of DAAs alone would be preferred.

Moreover, the study has revealed important improvements in physical
and mental life quality at post-treatment follow-up, using both interferon-free
and interferon-containing regimens, between patients responding to antiviral
treatment compared to their own baseline, i.e. when infected with HCV. This
supports previous findings where treatment response has been related to
improved life quality after responding to interferon-alpha treatment (Spiegel et
al., 2005; Mathew et al., 2006; Daltro-Oliveira et al., 2013; Smith-Palmer et
al., 2015), and suggests that persistence of the virus is related to a decreased
life quality. As new antiviral regimens have been associated with response
rates almost twice as high (Younossi et al., 2015°), the possibilities of quality

of life improvement will likely increase.
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Irrespective of antiviral therapy, certain predictive baseline factors continue to
exist for physical and mental quality of life impairment in HCV patients. History
of anxiety, fatigue, insomnia, and depressive disorders, as well as baseline
depression and anemia, appear to be the most common baseline predictors
for decreased life quality in studies assessing only DAAs or combined with
interferon-alpha and ribavirin. Similar predictive baseline factors have been
found in earlier studies using classic interferon-alpha and ribavirin treatment
(Dan et al., 2006; Hollander et al., 2006; Bezemer et al., 2012; Udina et al.,
2012; Mandorfer et al., 2014). Despite improved safety profiles and reduced
side effects in the use of DAAs, a number of risk factors have been identified
in our study for life quality impairment during treatment. With respect to the
administration of DAAs combined with ribavirin, associated risk factors for
physical health include female gender, older age, anemia, lower socio-
economic status, cirrhosis; for mental health, associated risk factors include
history of anxiety, fatigue, insomnia and depressive disorders.

Similar predictive factors seem to continue present at post-treatment
follow-up when treatment efficacy is assessed. Some of these risk factors
have also been identified during and after following classic therapy using
interferon-alpha and ribavirin (Hollander et al. 2006; Bezemer et al., 2012;
Mandorfer et al., 2014). In addition to the risk factors found in studies using
DAA plus ribavirin treatment, the systematic review suggests that adverse
events and treatment discontinuation are predictive for reduced life quality
over triple treatment course and at post-treatment follow-up. These factors
have been identified in both HCV mono-infected and HIV co-infected patients

receiving interferon-alpha with ribavirin treatment (Sinakos et al., 2010;
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Mandorfer et al., 2014), and might be due to the persistence of the virus in the

body and in the brain (Dirks et al., 2017).

Evidence from the study supports the increasing belief about the improvement
these new regimens offer patients on different areas of wellbeing, in contrary
to classic treatment involving interferon-alpha and ribavirin. This knowledge is
particularly important when considering new antiviral regimens for these
patients, who are usually afraid of becoming limited in physical, mental, and
social aspects that may affect their wellbeing, also due to previous experience
with treatment involving interferon-alpha. When considering antiviral treatment
using new direct-acting therapies, quality of life seems to be most optimal in
the absence of interferon-alpha or ribavirin co-administration. However, even
though the new antiviral regimens have been associated with high response
rates, good safety profiles, and reduced side effects, several risk factors for
decreased physical and mental life quality as described above continue to be
present in this vulnerable group of persons. Especially since several
comorbidities are frequent in HCV patients (i.e. HIV co-infection, psychiatric
and substance abuse disorders) (Quelhas & Lopes, 2009; Soriano et al.,
2010; Udina et al., 2012; Basnayake et al., 2016), a thorough assessment of
both physical and mental health in HCV patients is of high importance when
considering and administering any type of antiviral therapy. As this population
as known have a risk to present dual diagnoses and higher psychiatric
prevalence, it is important to include these patient groups in study trials in
order to assess physical and mental health during and after antiviral HCV

treatment.
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5.3. Life quality and depression in a naturalistic advanced liver

disease cohort receiving direct-acting antivirals

The second study included a real-life cohort existing of HCV patients
receiving DAA with or without ribavirin. The most important findings from the
second study showed that CHC patients with advanced liver disease have a
generally impaired physical and mental life quality compared to the general
population, and mood disorders may occur during DAA treatment in those
HCV patients euthymic at baseline. However, mental and physical life quality
aspects, depressive symptoms, fatigue, and irritability, may improve

sustainably after having successfully completed DAA therapy.

Compared to the Spanish general population with similar range of age, our
cohort presented symptoms at least twice as often related to physical and
mental quality of life (Ministerio de Sanidad, Servicios Sociales e Igualdad,
2014), especially in the dimensions reflecting pain, discomfort, anxiety, and
depression, after controlling for other possible confounding factors. These
findings may be explained by the severity of liver disease of the cohort
included in the study, as progressed liver disease often significantly affects
physical aspects, which has been found in previous studies using interferon-
alpha and ribavirin (Dan et al., 2006; Mandorfer et al., 2014). On the other
hand, depression is the third of all illnesses found to mostly affect life quality
scores (Szende, Janssen, and Cabases, 2014; Ministerio de Sanidad,
Servicios Sociales e Igualdad, 2014), and the dimension anxiety and

depression of EQ-5D has been found to have the greatest impact on overall
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life quality (Burstrom et al., 2014; Rand-Hendriksen et al., 2012). Results also
suggest that patients with decompensated cirrhosis may have a significantly
worse physical life quality in terms of pain and discomfort, compared to
patients with less advanced liver disease. A study assessing life quality in the
use of DAAs has also found advanced stage of liver disease related to worse

life quality (Dan et al., 2006; Mandorfer et al., 2014; Younossi et al., 2015%).

With regard to incidence of depression during DAA treatment observed in the
study, fourteen percent of euthymic patients at baseline showed a major
depression during DAA treatment, and 51% developed depressive symptoms.
Cumulative incidence rate was lower than that observed during interferon
treatment (Udina et al, 2016). However, it was higher compared to that found
in the general population (Angst et al, 2007). On the other hand, PHQ-9
baseline score and history of family depression were found predictive factors
for the incidence of major depression during DAA treatment, similar to
depression induced by interferon-alpha (Udina et al, 2012). As DAAs are no
pro-inflammatory cytokines, as is the case with interferon-alpha,
neuropsychiatric effects were not expected during treatment. However,
several factors might explain the elevated incidence of major depression and
depressive symptoms during the DAA treatment. The observed incidence
during DAA administration may be due to the more advanced liver disease
stages of the participants, as these patients often suffer more from symptoms
related to the disease (Younossi et al., 2015%). Also, four in five patients
included in our study received ribavirin, a regimen that is known to have

impairing effects on mental health (Brok et al., 2005; Bronowicki et al., 2006;
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Egmond et al.,, 2017). However, in the present cohort ribavirin co-
administration could not be identified as confounding factor. It seems that the
subgroup of HCV patients, with an underlying low degree of chronic
inflammation, and higher vulnerability (family history and baseline depressive
symptomatology), are more probable to develop a major depression during
DAA treatment. Moreover, 12 weeks after treatment cessation, when all
patients but one were cured from HCV, a positive change in major depression
was observed. This tendency for decrease in symptoms sustained at 48
weeks of post-treatment. The sum of these findings might suggest a possible
role of the virus in the brain and a relationship with major depression (Forton

et al, 2008; Miller, Maletic, & Raison, 2009).

Our findings underline the importance of thorough management of physical
and mental care, especially for those with advanced liver disease. On the
other hand, the post-treatment improvements on the areas of depression,
general life quality, irritability, and fatigue observed in this study, may be in
part attributable to the treatment response. Several studies have found the
achievement of a SVR using both interferon-alpha (Spiegel et al., 2005;
Mathew et al., 2006; Bonkovsky et al., 2007) and DAAs (Younossi et al.,
2014°; Smith-Palmer et al., 2015; Younossi et al., 2016) predictive of better
life quality. The results point out the interest of prospectively studying brain
activation and connectivity, and of metabolism related to cognitive and
psychopatological and inflammatory markers, which may increase our

understanding of the role of treatment in the central nervous system.
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5.4. Limitations

The research from the two studies included in this dissertation has some

points that need to be addressed.

The systematic review and meta-analysis revealed that the objectives of the
RCT studies included in the review were primarily to focus on the efficacy of
the new antiviral treatment response. Instead of replicating previous findings,
these RCTs studies tried to respond to new questions on the treatment
response, such as efficacy related to placebo, differences between DAAs,
addition of ribavirin or interferon-alpha. This was noticed through insufficient
reporting of HRQL data (see also Chapter 3, Table 1), as most of the included
studies did not publish HRQL sub scale scores, and did not study the different
physical and mental domains. The possibility to compile data was limited due
to the fact that each RCT was different from the other (see Chapter 3, Table
1). On the other hand, as quality of life involves a wide range of psychological,
physical, and social domains, the systematic review may not capture all the
important factors that are involved in life quality in CHC patients, as data were
included using a generic HRQL instrument. In this frame, we tried to use the
minimal clinically important difference from results that could not be included
in meta-analysis, as it should give an indication for clinical significance. Also,
the use of a quality checklist may be used as reference to assess some flaws
included in a systematic review (Higgins & Green, 2008).

Although the use of pre-determined criteria for article selection and

PRISMA guidelines were determinant to diminish heterogeneity, the patients
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included in each of the studies showed a wide range of characteristics and
disease states. None of these studies reported specific quality of life data on
common risk groups in hepatitis C [e.g. age, gender, (non) cirrhosis, (history
of) psychiatric comorbidities or drug abuse, or HIV co-infection]. Furthermore,
not all studies described the complete characteristics of the included sample,
and of those that did, all failed to include HIV co-infected patients, and only
few studies included treatment naive patients (Lawitz et al., 2013; Fried et al.,
2013; Vera-Llonch et al., 2013; Younossi et al., 2014°, 2015), history of
substance abuse (Lazarus, Sperle, Maticic, & Wiessing, 2014; Younossi et al.,
2014; 2015°; 2016°) or other psychiatric disorders (Younossi et al., 2013%;
Younossi et al., 2016%). None of the RCTs included HIV co-infected patients.
This is an important fact, as the prevalence of these comorbidities is high in
HCV patients. Another aspect to note is that post-treatment follow-up of
patients was no longer than 24 weeks, a perhaps too brief period to assess

long-term effects on HRQL of the new antiviral treatments.

The second study also has some points that need consideration. Due to the
relatively small sample size, the lack of control group due to the naturalistic
design, the advanced liver disease stage of the included patients, and
exclusion of HIV co-infected patients, caution must be exercised in the
generalization of the study results. However, the inclusion of a cohort sample
of HCV patients with more advanced liver disease and the real-life longitudinal
design instills confidence in our data, and increases its generalizability.
Although few studies of naturalistic design have yet investigated life quality

and depressive disorders in DAAs, findings from existing literature stroke with
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our findings (Younossi & Henry, 2014; Walker et al., 2015). In addition, as
HCV is known to have an impact on a broad range of aspects with respect to
life quality, as generic questionnaires were used to assess physical and
mental life quality, several areas that may play an important role in life quality
were not considered in the analyses. Thus, our results may not completely
capture each domain that encompasses the wellbeing of these patients.
However, the employed questionnaires have been widely validated and used
in chronic illnesses including HCV (Szende et al., 2004; Lubetkin et al., 2005;
Sullivan et al., 2006; van Hout et al., 2012; Oemar & Janssen, 2013;
Ministerio de Sanidad, Servicios Sociales e Igualdad, Encuesta Nacional de
Salud 2011-12, 2014). Strengths of the study include the blinding to results on
disease state and progression, so that the responses of each participant could
not be biased with prior knowledge on virological development. Furthermore,
the use of multivariate analysis allowed for controlling possible confounding

variables, and permitted the assessment of possible important risk factors.

In summary, due to a limited amount of research up to date, findings from this
study remain to be replicated in future studies, where possible associated risk
factors for HRQL impairment should be assessed in depth. These studies
should also consider the broad range of antiviral treatment regimens and
combinations, as well as common comorbidities such as HIV co-infection,

current and past psychiatric disorders, or substance use disorder.
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5.5. Future considerations

Since the arrival of the new antiviral regimens for HCV, there has been a
complete change on the treatment paradigm of this chronic and impairing
disease, as DAAs offer patients improvement on important areas such as
higher efficacy rates, shorter treatment course, and good side effect profiles.
The findings from both studies herein support the understandable initial
enthusiasm reflected in a number of articles assessing these new regimens.
Although the results are promising and support the availability and use of new
antiviral treatments, the physical and mental quality of life remains more
impaired compared to the general population, and psychiatric disorders
including depression and substance use disorder are more prevalent. As both
comorbidities and disease states may have a negative impact on the patients’
physical and mental wellbeing, it seems that the assessment of life quality will
remain important, especially for patients with a higher vulnerability. Besides
halting liver disease progression, both studies in this dissertation suggested a
significant improvement in physical and mental health after curing from HCV,
findings that underlines the importance of antiviral treatment for all patients.
Future researchers are encouraged to study possible risk groups in these
subgroups, including any of the comorbidities that are highly prevalent and
are associated with risk behavior, i.e. HIV co-infection or substance use

disorders (Roncero, Vega, Martinez-Vaga, & Torrens, 2017).

There is a recognized gap between treatment guidelines and current practice

for chronic care (Younossi & Henry, 2014), as the true public health

159

uoissnosiq | § 19pdpyd



dimensions and impact of hepatitis epidemics are poorly understood in many
countries, making it difficult to plan for focused action and prioritize the
allocation of resources. Recent estimates (WHO, 2016) suggest that
worldwide less than 1% of HCV patients have accessed effective antiviral
therapy, partly due to high prices and reduced coverage of these new
medicines in many countries. Only 5% of infected patients are aware of their
illness, mainly due to weak surveillance and lacking prevention programmes
(Reau & Jensen, 2014; WHO, 2016). Although HCV has been associated with
a great clinical, economic, and social burden, antiviral treatment is often
delayed in patients with initial disease severity, ultimately increasing care
costs up to three times (Younossi & Henry, 2014). Also, the presence of
certain comorbidities (e.g. HIV co-infection, substance use disorder, or
psychiatric disorders) in HCV patients often leads to the exclusion of such
patients from antiviral treatment, despite the high prevalence, in some cases
causing faster progression of liver disease (Quelhas & Lopes, 2009; Younossi
& Henry, 2014; EASL, 2017). However, a significant amount of evidence
suggests that HCV-infected individuals with mental health and/or substance
abuse issues can safely and effectively undergo antiviral treatment when
delivered through multidisciplinary care settings (Martin-Santos et al., 2010;

Bonner, Barritt, Fried, & Evon, 2012; Smith et al., 2015).

Although physical health is normally monitorized during antiviral treatment in
HCV patients, our findings on quality of life outcomes and incidence of
depression underline the mental vulnerability of at least a part of these

patients, and support the need of integrating psychopathological assessment
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before and during any antiviral treatment regimen. Our findings underline the
importance of the assessment of possible risk factors that may interfere with
mental life quality of these patients during DAA treatment. Future clinicians
and researchers are encouraged to study the HCV patients using a more
holistic approach, as many aspects affect not only physical but also mental
wellbeing and other aspects important in the wellbeing of hepatitis C patients.
Evidence on efficacy, side effect profiles, quality of life, and cost-effectiveness
using new antiviral regimens, should increase awareness on the necessity of
global availability for DAAs for CHC patients with different characteristics and
comorbidities (Yu, 2017; Bruno et al., 2017). In order to have the highest
impact, effective interventions should be combined and tailored for the
specific population, location and setting (WHO, 2016). See Figure 5.1.
Furthermore, findings from this dissertation support the need for
studying long-term quality of life in HCV patients after finishing antiviral DAA
treatment (WHO, 2017). Although physical and mental wellbeing may improve
after successfully having followed antiviral treatment, we cannot forget that
HCV patients that already developed advanced liver disease, including
cirrhosis, will continue to be severely ill. Some studies suggested that the
virus might remain present in the brain after having followed successful
classic treatment using interferon-alpha and ribavirin (Pham et al., 2004; Chen
et al., 2013), or direct-acting antiviral treatments (Dirks et al., 2017).
Multimodal neuroimaging studies, combined with cognitive assessment,
inflammatory, and brain damage markers, would be useful in order to confirm

these findings.
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Figure 5.1. Scheme of care services and possible barriers for viral hepatitis.
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5.6. Final considerations

In a world with new emerging treatments for illnesses such as HCV, disease
eradication is increasingly becoming a reality (WHO, 2017). However, several
factors still limit this possibility, as described earlier. Future clinical research
will hopefully shed more light on the necessity of availability of these
treatments, considering not only a global cure but also significant
improvements in quality of life of millions of people. Despite the high costs of
new DAA regimens (Petta & Craxi, 2015), several studies have shown their

cost-effectiveness (Chan et al., 2013). It is critical that health care providers
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learn the impact of disease on individuals, if treatments are not only to
improve health, but also function and unexpected treatment outcomes
(Younossi & Henry, 2014), also considering the fact that hepatitis-related

deaths are on the rise, in contrary to most other important infections

worldwide (see Figure 5.2).

Figure 5.2.  Estimated global number of deaths (in millions) due to diseases.
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Source: Global Burden of Disease and WHO/UNAIDS estimates. Accessed on 2 April 2017,
http://ihmeuw.org/3pms, http://ihmeuw.org/3pmt.

Preventive screening, and multidisciplinary and self-management
interventions can educate HCV-infected persons, improve their quality of life,
prepare them for treatment (Groessl et al., 2017), and support them during
treatment (Younossi & Henry, 2014; Gallach et al., 2016). Individual
approaches that combine HCV treatment providers with mental health
evaluation and support, detecting those at higher risk, i.e. psychiatric and

substance use disorder, can facilitate successful treatment of these persons.
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Chapter 5 | Discussion
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CHAPTER 6

Conclusions



This chapter describes the conclusions in relation to the objectives defined in

preparation for the studies included in this dissertation.

Objective 1: To perform a systematic review and meta-analysis of the
published literature of RCT studies on self-perceived health-related quality of
life evaluated using EQ-5D or SF-36 over the course of antiviral treatment

with DAAs.

Results from the first study conclude that:

The number of RCT studies assessing health-related quality of life in HCV

patients over the course of DAA administration is still limited.

Eleven out of 148 RCT studies were finally included in the systematic
review and meta-analysis; most reported incomplete quality of life data
(missing dimension scores), and none of the studies reported specific
quality of life data on risk groups, as where only few studies included

patients with frequent comorbidities.
It appeared that new direct-acting antiviral regimens to treat HCV have a
minimal impact on health-related quality of life, and may even cause a

slight improvement on mental aspects.

Co-administration with ribavirin to DAAs may significantly decreased

mental life quality as opposed to DAAs alone.
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The antiviral treatment combination involving the classic treatment
(pegylated) interferon-alpha greatly impairs physical and mental life quality,

to the same extent as observed with classic interferon-alpha treatment.

A number of risk factors exist that may be predictive for decreased life
quality in HCV patients, i.e. history of anxiety, fatigue, insomnia, and

depressive disorders, as well as baseline depression and anemia.

During DAA treatment combined with ribavirin, risk factors included female
gender, older age, anemia, lower socio-economic status, cirrhosis, and for
mental health associated risk factors included history of anxiety, fatigue,

insomnia and depressive disorders.

In triple treatment combining DAAs with interferon-alpha and ribavirin, the
same risk factors as mentioned in the previous point, and also adverse
events and treatment discontinuation, may predict altered life quality during

treatment.

After successful treatment using both DAAs with ribavirin and triple
treatment (DAAs, ribavirin, and pegylated interferon-alpha), physical and
mental life quality significantly improves compared to before starting

antiviral treatment, i.e. when being infected with HCV.
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Objective 2: To study health-related quality (EQ-5D questionnaire) of life and
incidence of depression (PHQ-9 questionnaire) in a naturalistic prospective

cohort of CHC patients receiving DAAs with or without ribavirin.

Results flowing from the second study conclude that advanced liver disease

HCV patients:

Fourteen percent of baseline euthymic HCV patients developed major
depression, and 51% depressive symptomatology, during the

administration of direct-acting antiviral regimens.

PHQ-9 baseline score predicted the development of major depression
during DAA treatment; having a history of family depression and irritability
baseline score showed a tendency for major depression incidence during

DAA treatment.

None of the baseline factors studied (age, gender, ribavirin, comorbidity,
history of family depression, alcohol use) appeared to be risk factors for
incidence of depressive symptomatology in baseline euthymic HCV

patients during DAA treatment.

We were not able to discard statistical significant changes from baseline

during DAA treatment related to irritability and fatigue scores.
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Physical and mental HRQL was more impaired in our cohort of HCV

patients with advanced liver disease compared to the general population.

Most patients reported symptoms for pain or discomfort, and anxiety or

depression EQ-5D dimension scores, during DAA treatment.

The pain or discomfort dimension scale showed significantly more
impairment in decompensated cirrhotic patients at all moments of

assessment.

Cirrhotic patients had a slightly more impaired physical, mental, and

general quality of life compared to non-cirrhotic patients.

Treatment eradication at 12 weeks of DAA post-treatment was associated
with a tendency for improvement in depressive symptoms, general health-

related quality of life, irritability, and fatigue.

In summary, both studies suggest that virological eradication of the hepatitis C
virus may contribute to a better life quality, although both possible risk factors
and highly prevalent risk groups should be finvestigated in depth, especially

with regard to DAAs, as studies assessing the new regimens are still ongoing.
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l. Protocol

Background
Description of the condition

Quality of life is often significantly impaired in patients with chronic illnesses
compared to the general population, including in those infected with chronic
hepatitis C (CHC). The virus may initiate the development of severe liver
conditions, such as liver cirrhosis and hepatocellular carcinoma, ultimately
leading to hepatic failure and death occurring in 20 to 40% of patients
(Muhlberger et al., 2009). Furthermore, associated extra-hepatic symptoms,
such as cognitive impairment, psychiatric and medical comorbidities, but also
the effects of stigma, often have a major impact on the patients’ life quality
(Scalone et al., 2015).

Unlike most chronic ilinesses, CHC may be treated. Since the discovery of the
virus at the end of the 1980s, standard therapy to treat CHC involved a
combination of pegylated interferon-alpha with ribavirin (PR). PR has shown
efficacy rates of up to 50% (Messina et al., 2015), but is known to have
several side effects altering life quality (Arora et al., 2006). Recently, new
types of therapy have been introduced, named new direct-acting antivirals
(DAA). These offer higher efficacy rates of up to 90%, easier and shorter
administration, and better side-effect profiles (Walker et al., 2015). However,
knowledge of the possible impact of these new regimens on health-related
quality of life (HRQL) is still limited.

Description of the intervention

Antiviral treatment using interferon-alpha has shown to significantly alter
patient’'s mental and physical quality of life. Although new antiviral treatments
using direct-acting antiviral agents show improved results, such as increased
response rates and reduced side effects, the effect of these different regimens

on quality of life is not yet widely studied.
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How the intervention might work

CHC patients are known to have a reduced mental and physical life quality
compared to the general population. Antiviral treatment involving interferon-
alpha may further decrease life quality (Spiegel et al., 2005; Capuron et al.,
2012). Although research is still limited, new DAA regimen may have less

pronounced altering effects on the life quality of CHC patients.
Why it is important to do this review

To summarize the evidence of RCT studies assessing HRQL in CHC patients
receiving DAA alone or in combination with PR, or ribavirin, and related risk

factors
Objectives

To carry out a systematic review and meta-analysis of data that could help to
assess whether HRQL is significantly better in patients receiving DAA
compared to those receiving PR, or combination therapy involving PR or
ribavirin. Moreover, to study risk factors associated to HRQL in CHC patients

before and during antiviral treatment.

Methods
Types of studies

Randomized clinical trials assessing HRQL in patients receiving antiviral
therapy involving DAA for CHC.

Types of participants

We included patients with CHC, inititating antiviral treatment with DAA, or

using a combination of DAA plus PR or plus ribavirin.
Types of interventions

2. Direct-acting antiviral agents. Any dose. 1. Direct-acting antiviral agents

and Peginterferon-alpha and/or Ribavirin. Any dose. 3. Placebo with or
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without PR or ribavirin. Any dose.
Primary outcomes

The primary outcome measure was change in HRQL scores, using the mean
difference (MD) with standard deviation (SD) or confidence interval (95% ClI),
as well as the minimal clinically important difference (MCID) (Ringash et al.,
2007) for scores reported by both EQ-5D and SF-36 questionnaires. This was

applied from baseline throughout treatment and follow-up.
Secondary outcomes

Secondary outcome measures were changes from baseline in the predictive
factors of HRQL, using OR and confidence interval of 95% or mean
differences (MD) with SD, for sociodemographic factors (e.g. age and
gender), clinical and biological parameters (i.e. comorbid HIV infection, history
of psychiatric disorders or drug abuse, and the presence of cirrhosis), and
sustained virologic response (SVR) (i.e. whether or not treatment had been

successful).
Searches

Databases: MEDLINE, PsycINFO, the Cochrane Library, Clinicaltrials.gov,

and manual searches.
Keywords:

1) hepatitis AND ¢ AND (interferon-alpha OR peginterferon OR (pegylated
AND interferon) OR direct-acting antiviral OR DAA OR telaprevir OR
boceprevir OR simeprevir OR sofosbuvir OR velpatasvir OR ledipasvir OR
daclatasvir OR paritaprevir) AND (HRQL OR HRQoL OR quality of life) AND
(randomized controlled trial OR RCT) AND (EuroQol-5D OR EQ-5D OR HCV-
PRO).

2) hepatitis AND ¢ AND (interferon-alpha OR peginterferon OR (pegylated
AND interferon) OR direct-acting antiviral OR DAA OR telaprevir OR

boceprevir OR simeprevir OR sofosbuvir OR velpatasvir OR ledipasvir OR
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daclatasvir OR paritaprevir) AND (HRQL OR HRQoL OR quality of life) AND
(randomized controlled trial OR RCT) AND (Short-Form-36 SF-36 OR HCV-
PRO).

Date: No limit. Language: English, German, French or Spanish
Selection of studies

Study selection was independently performed by two clinical researchers (EE
and RN). Disagreements were resolved by discussion, and consensus was

achieved in the selection of articles for analysis.
Data extraction and management

Extraction: Data were independently abstracted by both reviewers (EE and
RN), who recorded the author, year of publication, design, characteristics of
the study population, viral co-infection, history of drug use, history of
psychiatric disorders, and dose and type of antiviral treatment. Also,
outcomes of HRQL scores and potential risk factors were abstracted for each

study group.
Management: Data were extracted in simple forms.

Data: Numerical data was obtained using the EQ-5D and SF-36
questionnaires, instruments that have been validated and used in chronic

illnesses.
Assessment of risk of bias in included studies

Two authors assessed risk of bias using the tool described in the Cochrane

Library.

This tool recommends evaluation of: Sequence generation, allocation
concealment, blinding, and completeness of outcome data, selective

reporting, and other biases.

The risk of bias in each domain and overall were assessed and categorized

into:
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A. Low risk of bias: plausible bias unlikely to seriously alter the results; B.
High risk of bias: plausible bias that seriously weakens confidence in the
results; C. Unclear risk of bias: plausible bias that raises some doubt about

the results.
Measures of treatment effect

The primary outcome measure was change in HRQL scores, using the mean
difference (MD) with standard deviation (SD) or confidence interval (95%Cl),
as well as the minimal clinically important difference (MID) (Ringash et al.,
2007; Le et al.,, 2013) for scores reported by both EQ-5D and SF-36
questionnaires. This was applied from baseline throughout treatment and

follow-up.

Secondary outcome measures were changes from baseline in the predictive
factors of HRQL, using OR and confidence interval of 95% or mean
differences (MD) with SD, for sociodemographic factors (e.g. age and
gender), clinical and biological parameters (i.e. comorbid HIV infection, history
of psychiatric disorders or drug abuse, and the presence of cirrhosis), and
sustained virologic response (SVR) (i.e. whether or not treatment had been

successful).
Assessment of heterogeneity
We inspected all the studies to judge clinical and methodological heterogenity.

Heterogeneity between trials was assessed using both the chi-square and |-
square tests |? statistic was used to estimate the percentage of inconsistency
thought to be due to chance. Between-study heterogeneity was considered to
be significant for a p-value < 0.1 on the chi-square test. If there was no
heterogeneity, a fixed model was used. In the event of heterogeneity, a

random effects model was used (Moher et al., 2009).
Assessment of reporting biases

Publication bias was examined in a funnel plot using mean differences against

its standard error, using Begg’s test, while the degree of asymmetry was
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tested statistically using Egger's unweighted regression asymmetry test
(Egger et al., 1997; Higgins et al., 2008).

Data synthesis

The fixed or the random-effects model by DerSimonian and Laird (1986) were
used for all analyses. Random effects were used in case of high

heterogeneity (p-value < 0.1 on the chi-square test).
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Table 1. Checklist of items to include when reporting a systematic review (with or without meta-analysis).

the systematic review.

Section/Topic #  Checklist item Reported on Page #

TITLE

Title 1 Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions 2
and implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what is already known. 3

Objectives 4 Provide an explicit of being addi d with reference to participants, interventions, 4
comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 5

i i ion including registration number.

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 5
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 Describe all information sources (e.g., with dates of ge, contact with study authors to identify 5
additional studies) in the search and date last searched.

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 5
included in the meta-analysis).

Data collection process 10  Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any s
processes for obtaining and ¢ data from ir igi

Data items 1 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 6
simplifications made.

Risk of bias in individual 12  Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 7

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). 6

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of 7
consistency (e.g., I?) for each meta-analysis.

Risk of bias across studies 15  Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 7
reporting within studies).

Additional analyses 16  Describe methods of additional analyses (e.g., itivity or sub analyses, meta-regression), if done, 7
indicating which were pre-specified.

RESULTS

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions Figure 1
at each stage, ideally with a flow diagram.

Study characteristics 18  For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) a
and provide the citations.

Risk of bias within studies19  Present data on risk of bias of each study and, if available, any outcome-level assessment (see item 12). 8

Results of individual 20  For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 8

studies intervention group and (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. Figure 2

Risk of bias across studies22  Present results of any assessment of risk of bias across studies (see Item 15). 1"

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). N A

DISCUSSION

Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their 1
relevance to key groups (e.g., health care providers, users, and policy makers).

Limitations 25  Discuss limitations at study and outcome level (e.g,, risk of bias), and at review level (e.g., incomplete retrieval of 12
identified research, reporting bias).

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future 14
research,

FUNDING

Funding 27  Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for
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Vil Forest plot figures

1. Meta-analysis: SMV & PR (treatment group) versus PR (control group)

A. SMV & PR group:

Index scores at end of treatment compared to baseline:

End of treatment Baseline Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fried 2013 0.74 0.6 299 0.9 001 299 13.1% -0.16[-0.23, -0.09] -
Scott 2015 0.79 001 781 0.9 002 781 54.6% -0.11[-0.11, -0.11) |
Zeuzem 2014 0.76 0.3 344 0.9 001 344 323% -0.14[-0.17, -0.11] L]
Total (95% CI) 1424 1424 100.0% =-0.13 [-0.15, -0.10] ()
Heterogeneity. Tau? = 0.00; Chi® = 5.50, df = 2 (P = 0.06); I* = 64% '

1 -05 0 05

Test for overall effect: Z = 8.79 (P < 0.00001) SMR&PR EoT Baseline

Index scores at follow-up compared to baseline:

Follow-up Baseline Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fried 2013 086 03 299 0.9 0.01 299 23.1% -0.04[-0.07, -0.01]
Scott 2015 0.9 0.01 781 0.9 0.02 781 385% 0.00 [-0.00, 0.00]
Zeuzem 2014 0.87 0.03 344 0.9 0.01 344 384% -0.03[-0.03, -0.03]
Total (95% CI) 1424 1424 100.0% =-0.02 [-0.05, 0.01]

Heterogeneity. Tau? = 0.00; Chi? = 257.69, df = 2 (P < 0.00001); I> = 99%

1 =05 0 05

Test for overall effect: Z = 1.58 (P = 0.12) Treatment follow-up Baseline

EQ-VAS scores at end of treatment compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Fried 2013 69.7 2 299 82.2 3 299 50.0% -12.50([-12.91, -12.09] |
Zeuzem 2014 75 2 344 80.3 0.83 3244 50.0% -5.30[-5.53, -5.07]
Total (95% CI) 643 643 100.0% -8.90 [-15.95, -1.84] L3
Heterogeneity. Tau? = 25.89; Chi® = 907.74, df = 1 (P < 0.00001); > = 100% H — } {
Test for overall effect: Z = 2.47 (P = 0.01) longigR EoTbsaselinSeO 100

EQ-VAS scores at follow-up compared to baseline:
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Fried 2013 g2.2 3 298 822 3 77 70.2% 0.00[-0.75, 0.75]
Zeuzem 2014 82 3 344 803 4 50 29.8% 1.70[0.55, 2.85] o
Total (95% CI) 643 127 100.0% 0.51[-0.12, 1.14]
Heterogeneity. Chi? = 5.86, df = 1 (P = 0.02); I* = 83% :_100 _5'0 5 5:0 Tod

Test for overall effect: Z = 1.58 (P = 0.11) Treatment follow-up Baseline
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B. PR group:

Index scores at end of treatment compared to baseline:

End of treatment Baseline Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fried 2013 0.76 0.2 77 0.9 0.03 77 22.9% -0.14[-0.18, -0.09] -
Scott 2015 0.79 0.03 781 0.9 003 781 406% -0.11[-0.11, -0.11] |
Zeuzem 2014 0.75 0086 50 0.9 0.02 50 36.5% -0.15[-0.17, -0.13] u
Total (95% CI) 908 908 100.0% =-0.13 [-0.16, -0.10] ¢
Heterogeneity. Tau? = 0.00; Chi® = 21.00, df = 2 (P < 0.0001); I* = 90% }_1 _0? : 0:5 1:

Test for owverall effect: Z = 7.90 (P < 0.00001)

Index scores at follow-up compared to baseline:

PR EoT Baseline

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fried 2013 077 05 77 0.9 0.03 77 12.7% -0.13 [-0.24, -0.02] ——
Scott 2015 0.89 002 781 0.9 0.03 781 446% -0.01[-0.01, -0.01]
Zeuzem 2014 0.84 0.05 50 0.9 0.02 50 42.7% -0.06[-0.07, -0.05] ||
Total (95% CI) 908 908 100.0% -0.05 [-0.09, 0.00]

Heterogeneity. Tau? = 0.00; Chi® = 46.22, df = 2 (P < 0.00001); I* = 96%
Test for overall effect: Z = 1.94 (P = 0.05)

1 05 0 0’5 1
PR Follow-Up PR Baseline

EQ-VAS scores at end of treatment compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Fried 2013 67.6 5 299 836 5 77 50.0% -16.00[-17.25, -14.75] |
Zeuzem 2014 80.5 5 344 B80S 2.22 50 50.0% 0.00 [-0.81, 0.81)
Total (95% CI) 643 127 100.0% -7.99 [-23.67, 7.69]

Heterogeneity. Tau? = 127.71; Chi? = 441.74, df = 1 (P < 0.00001); I = 100%
Test for overall effect: 2 = 1.00 (P = 0.32)

EQ-VAS scores at follow-up compared to baseline:

2100 -50 ) 50 100
SMV & PR PR & placebo

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Fried 2013 82.2 3 289 B2S5 4 77 59.3% -0.30[-1.26, 0.66]
Zeuzem 2014 82 3 344 83 4 50 40.7% -1.00[-2.15, 0.15]
Total (95% CI) 643 127 100.0% =-0.59 [-1.32,0.15]

Heterogeneity. Chi? = 0.84, df = 1 (P = 0.36); I? = 0%
Test for overall effect: Z = 1.56 (P = 0.12)
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2. Meta-analysis: SOF & LDV (treatment) versus SOF & LDV & ribavirin

(control group)

A. SOF & LDV group:

MCS scores at end of treatment compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Younossi 2015 ION 51.2 88 1080 4388 7 872 95.9% 1.50 [0.80, 2.20]
Younossi 2016b SIRIUS 42.8 10.7 78 421 10.8 76 4.1% 0.70[-2.70, 4.10]
Total (95% CI) 1158 948 100.0% 1.47 [0.78, 2.15]

Heterogeneity. Tau? = 0.00; Chi® = 0.20, df = 1 (P = 0.65); I = 0%

I 1

2100 -5 0 sk

Test for overall effect: Z = 4.19 (P < 0.0001) SOF&LDV Baseline e

MCS scores at follow-up compared to baseline:
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

Younossi 2015 ION 52.7 8.6 1080 498 7 1080 96.0% 2.90[2.24, 3.56]

Younossi 2016b SIRIUS 446 9.9 78 421 108 78 4.0% 2.50[-0.75, 5.75]

Total (95% CI) 1158 1158 100.0% 2.88 [2.24, 3.53) |

Heterogeneity. Tau? = 0.00; Chi? = 0.06, df = 1 (P = 0.81); > = 0% H — } {

Test for overall effect: Z = 8.72 (P < 0.00001) 1oo sSOF LDVbBaseIir:seO 1o
PCS scores at end of treatment compared to baseline:

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

Younossi 2015 ION 53.1 6.1 1080 515 5 872 71.5% 1.60[1.11, 2.09]

Younossi 2016b SIRIUS 47.5 6.7 78 475 6.7 76 285% 0.00[-2.12, 2.12]

Total (95% CI) 1158 948 100.0% 1.14 [-0.27, 2.56]

i 2 _ - Chi2 = _ _ L2 } ' L 1
Heterogeneity. Tau® = 0.67; Chi® = 2.08, df = 1 (P = 0.15); I° = 52% Hoo  -io ) = 100

Test for overall effect: Z = 1.59 (P = 0.11)

Favours [experimental] Favours [control]

PCS scores at follow-up compared to baseline:

Experimental

Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Younossi 2015 ION 53.2 6.4 1080 515 5 872 98.8% 1.70[1.19, 2.21)
Younossi 2016b SIRIUS ~ 49.4 19.1 78 475 6.7 76 1.2% 1.90 [-2.60, 6.40]
Total (95% CI) 1158 948 100.0% 1.70 [1.20, 2.21]

Heterogeneity. Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.93); I* = 0%

Test for overall effect: Z = 6.64 (P < 0.00001)
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A. SOF & LDV & ribavirin group:

MCS scores at end of treatment compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Younossi 2015 ION 48.7 9.4 872 505 7 B72 94.6% -1.80[-2.58, -1.02]

Younossi 2016h SIRIUS 435 113 76 435 10.2 76 5.4% 0.00[-3.42, 3.42]

Total (95% CI) 948 948 100.0% -1.70 [-2.50, -0.91] |
Heterogeneity. Tau? = 0.02; Chi® = 1.01, df = 1 (P = 0.31); I? = 1%
Test for overall effect: 2 = 4.19 (P < 0.0001)

2100 -50 ) 50 100
SOF&LDV&RBV EoT Baseline

MCS scores at follow-up compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Younossi 2015 10N 519 86 872 505 7 872 95.5%  1.40[0.66, 2.14]
Younossi 2016k SIRIUS 44 11 76 435 102 76  45% 0.50[-2.87, 3.87]
Total (95% CI) 948 948 100.0% 1.36 [0.64, 2.08]

2100 -50 0 50 100
SOF LDV RBV Baseline

Heterogeneity. Tau? = 0.00; Chi® = 0.26, df = 1 (P = 0.61); I = 0%
Test for overall effect: Z = 3.70 (P = 0.0002)

PCS scores at end of treatment compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Younossi 2015 10N 504 66 872 505 6 872 945% -0.10[-0.69, 0.49]

Younossi 2016h SIRIUS 492 7.7 76 492 7.7 76 5.5% 0.00[-2.45, 2.45]

Total (95% CI) 948 948 100.0% -0.09[-0.67, 0.48]
Heterogeneity. Tau? = 0.00; Chi® = 0.01, df = 1 (P = 0.94); I? = 0%
Test for overall effect: Z = 0.32 (P = 0.75)

100 -50 0 50 100
SOF LDV RBV Baseline

PCS scores at follow-up compared to baseline:

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Younossi 2015 ION 52.1 64 872 505 6 872 68.7% 1.60[1.02, 2.18])

Younossi 2016h SIRIUS 48.8 7.8 76 492 7.7 76 31.3% -0.40([-2.86, 2.06]

Total (95% CI) 948 948 100.0% 0.97 [-0.85, 2.79]
Heterogeneity. Tau? = 1.17; Chi® = 2.40, df = 1 (P = 0.12); I* = 58%
Test for overall effect: 2 = 1.05 (P = 0.29)

100 -50 0 50 100
Favours [experimental] Favours [control]
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Annex 2. Supplementary material Study II.

Analysis of the EQ-5D subscales during DAA treatment:

Table 1. Generalized linear mixed model adjusting for baseline values.

EQ-5D mobility Estimate S Error  z-value p-values
(Intercept) -5.755 2.380 -2.418 0.016
baseline 7.794 3.774 2.065 0.039
time 1.127 0.733 1.538 0.124
Liver cirrhosis -0.616 1.243 -0.495 0.620

EQ-5D self-care
(Intercept) -3.767 1.431 -2.631 0.009
baseline 3.515 1442 2.439 0.015
time 0.665 0.686 0.970 0.332
Liver cirrhosis -0.754 0.810 -0.931 0.352

EQ-5D daily activities
(Intercept) -1.850 0.719 -2.572 0.010
baseline 3.029 0.969 3.127 0.002
time -0.214 0.447 -0.479 0.632
Liver cirrhosis -0.557 0.667 -0.835 0.404

EQ-5D pain and discomfort
(Intercept) 0.030 0.494 0.060 0.952
baseline 2.024 0.572 3.537 0.000
time 0.039 0.384 0.100 0.920
Liver cirrhosis -1.072 0.535 -2.001 0.045

EQ-5D anxiety and depression
(Intercept) -2.664 1.022 -2.607 0.009
baseline 4.405 1.463 3.011 0.003
time 0.423 0.481 0.879 0.379
Liver cirrhosis -0.223 0.700 -0.318 0.750

Table 2. Model-based estimation of OR 95%CI associated to cirrhosis.

EQ-5D subscale Odds Ratio 95%Cllow 95%Clup p-values
Mobility 0.540 0.047 6.180 0.620
Self-care 0.471 0.096 2.300 0.352
Daily activities 0.573 0.155 2.119 0.404
Pain and discomfort 0.342 0.120 0.978 0.045
Anxiety and depression 0.800 0.203 3.154 0.750
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Table 3. Depression, quality of life, fatigue, and irritability, before and after
treatment including 48AT follow-up (N=79 HCV patients).

Before DAA Post-treatment
Baseline 12AT 48AT
N (%)/M (SD) N (%)/M (SD) N (%)/M (SD)
PHQ-9251t09 17 (21.8) 18(23.1) 15 (19)
PHQ-9 = 10 16 (20.3) 9 (11.5) 10 (12.7)
Any depression 33 (42.1) 27(34.6) 25 (31.7)
Fatigue VAS 46( 24.6) 37.2(24.4) 39.3 (25.5)
Irritability VAS 38.15(24.6) 30.3(23.3) 32.1(22.2)
EQ-5D “any problem”
Mobility 18 (34.6) 18 (35.3) 26 (50)*
Self-care 6 (11.5) 6 (11.8) 13 (25.0)*
Usual activities 19 (39.2) 20 (39.2) 19 (36.5)
Pain/discomfort 24 (46.1) 24 (47.1) 33 (63.5)*
Anxiety/depression 30 (38) 27 (34.6) 15 (18.9)
EQ-VAS 64.4 (20) 76.7 (18.9) 76.7 (22.2)
EQ-5D index 0.69 0.68 0.69
*p<0.05.
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Annex 3. Spanish versions of questionnaires used in study Il

Questionnaires included:
a. PHQ-9

b. EQ-5D-5L

c. EQ-VAS

d. VAS fatigue / irritability
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a. CUESTIONARIO DE SALUD DEL PACIENTE (PHQ-9)

Este cuestionario es importante para poder ofrecerle la mejor asistencia sanitaria posible. Sus respuestas nos
ayudaran a entender los problemas que pueda tener. Por favor, conteste a cada pregunta lo mejor que pueda, a
menos que le pidan que se salte alguna pregunta.

2. Durante las ultimas 2 semanas ¢con qué Mas de la
frecuencia le ha Varios mitadde  Casi
molestado alguno de los siguientes problemas? Nunca dias los dias cada dia
a. Poco interés o alegria por hacer cosas [] [] [] []
b. Sensacion de estar decaido/a,
deprimido/a o desesperanzado/a [] [] [] []
c. Problemas para quedarse dormido/a,
para seguir durmiendo o dormir ] ] ] ]
d. Sensacion de cansancio o de tener poca [] [] [] ]
e. Poco apetito o comer demasiado [] [] [] []
f. Sentirse mal consigo mismo/a; sentir que
es un/a fracasado/a o que ha decepcionado a
su familia o a si mismo/a [] [] [] []
g. Problemas para concentrarse en algo,
como leer el periddico o ver la television ] ] ] []

h. Moverse o hablar tan despacio que los

demas pueden haberlo notado. O lo

contrario: estar tan inquieto/a o agitado/a ] ] ] ]
que se ha estado moviendo de un lado a otro

i. Pensamientos de que estaria mejor muerto/a o
de querer hacerse dafio de algin modo [] [] [] []
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b. EQ-5D-5L

Debajo de cada enunciado, marque UNA casilla, la que mejor describe su salud HOY.

MOVILIDAD
No tengo problemas para caminar

Tengo problemas leves para caminar
Tengo problemas moderados para caminar
Tengo problemas graves para caminar

No puedo caminar

00000

AUTO-CUIDADO
No tengo problemas para lavarme o vestirme

Tengo problemas leves para lavarme o vestirme
Tengo problemas moderados para lavarme o vestirme

Tengo problemas graves para lavarme o vestirme

00000

No puedo lavarme o vestirme

ACTIVIDADES COTIDIANAS (Ej.: trabajar, estudiar, hacer las
tareas domésticas, actividades familiares o actividades durante el
tiempo libre)

No tengo problemas para realizar mis actividades cotidianas

Tengo problemas leves para realizar mis actividades cotidianas

Tengo problemas moderados para realizar mis actividades cotidianas
Tengo problemas graves para realizar mis actividades cotidianas

No puedo realizar mis actividades cotidianas

00000

DOLOR / MALESTAR
No tengo dolor ni malestar

Tengo dolor o malestar leve
Tengo dolor o malestar moderado

Tengo dolor o malestar fuerte

00000

Tengo dolor o malestar extremo

ANSIEDAD / DEPRESION
No estoy ansioso ni deprimido

Estoy levemente ansioso o deprimido
Estoy moderadamente ansioso o deprimido
Estoy muy ansioso o deprimido

Estoy extremadamente ansioso o deprimido

00000
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c. EQ-VAS

. Nos gustaria conocer lo buena o mala que es su salud HOY.
. La escala esta numerada del 0 al 100.

. 100 representa la mejor salud que usted se pueda imaginar.
0 representa la peor salud que usted se pueda imaginar.

* Marque con una X en la escala para indicar cudl es su estado de
salud HOY.

SU SALUD HOY =

* Ahora, en la casilla que encontrara a continuacion escriba el numero
que ha marcado en la escala.

224

La mejor salud que

usted se pueda
imaginar

La peor salud que
usted se pueda
imaginar

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

0
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d. Evaluacién del grado de irritabilidad y cansancio o fatiga

a) Escala analégico-visual de irritabilidad

A continuacion vera una linea. Representa el grado de irritabilidad o
impaciencia que usted ha tenido durante las ultimas semanas desde el O,
que representa el mayor estado de tranquilidad que pueda imaginarse hasta el
100, que representa el mayor estado de irritabilidad e impaciencia que pueda
imaginarse.

Nos gustaria que nos indicara en esta escala, en su opinion, el nivel de
irritabilidad que ha tenido en las dos ultimas semanas.

0 100

Tranquilidad Irritabilidad

b) Escala analégico-visual de fatiga

A continuacion vera una linea. Representa el grado de cansancio o fatiga
que usted ha tenido durante las ultimas semanas desde el 0, que representa
el mayor estado de energia que pueda imaginarse hasta el 100, que representa
el mayor estado de cansancio y fatiga que pueda imaginarse.

Nos gustaria que nos indicara esta escala, en su opinién, el nivel de cansancio
o fatiga que ha tenido en las dos ultimas semanas.

0 100

Energia Cansancio
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Annex 3 | Questionnaires used in Study |l
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Annex 4. Informed consent for the participant in study Il

“Calidad de vida percibida de los pacientes con Hepatitis C cronica:
relacion con su evolucion y tratamiento antiviral”
(Version 25 de Mayo de 2015)
Unidad Funcional de Hepatitis Viricas/Servei de Psiquiatria i Psicologia. Hospital Clinic.
Barcelona

INFORMACION AL PACIENTE

A. OBJETIVO DEL ESTUDIO

La hepatitis C crénica es un problema de salud publica prevalente, que puede tener graves
consecuencias en un 20-40% de los casos (cirrosis, hepatocarcinoma, trasplante hepatico).
Desde los afos 80, la hepatitis C cronica ha sido tratada con interferon-alfa
subcuteaneo/semanal durante 24-48 semanas segun genotipo virico, y mas adelante se ha
afiadido la ribavirina, tratamiento dual con el que se obtiene una buena respuesta al tratamiento
denominada respuesta viroldgica sostenida (RVS), llegando al 50%.

Este tratamiento comporta numerosos efectos secundarios: anemia, fatiga, “sindrome gripal”, y
episodios depresivos en una tercera parte de los pacientes. La reciente introduccién de
farmacos orales antivirales directos de menor duracion, menos efectos secundarios y mayor
RVS ha abierto nuevas expectativas para la mayoria de los pacientes.

La calidad de vida percibida para las personas hace referencia a aspectos de salud fisica y de
la salud mental, y se utiliza en Medicina y Psicologia como indicador de evolucion de
enfermedades cronicas. En la hepatitis C crénica se ha descrito un deterioro de la calidad de
vida asociada con los tratamientos antivirales.

En la unidad funcional de Hepatitis Viricas del Hospital Clinic de Barcelona proponemos
estudiar la calidad de vida percibida de los pacientes con la hepatitis C crénica segun su
evolucion y al tratamiento viral, teniendo en cuenta factores de riesgos psicosociales, clinicos,
bioldgicos y relacionados con el tratamiento.

Le preguntamos su participacion en este estudio para conocer mejor la calidad de vida
percibida de las personas con hepatitis C crénica a lo largo de su enfermedad y durante el
tratamiento antiviral. Su participacion consiste en contestar unos cuestionarios del estudio y en
algunos casos si valoramos una disminuicion de su calidad de vida percibida le hacemos una
visita. En el caso de que Used empezara en tratamiento antiviral durante el tiempo del estudio,
haura de contestar los cuestionarios antes de empezar, a las 4 y 12 semanas del tratamiento, y
en la visita del seguimiento a las 12 semanas de acabar el mismo. Ademas recogeramos datos
de su enfermedad (nivel de fibrosis, datos de la funcion hepatica, immunoldgica, anémia,
tratamientos recibidos, efectos secundarios, ...) de la historia clinica.

B: ASPECTOS ETICOS

Garantia de participacion voluntaria

Su participacién es totalmente voluntaria. Si accepta participar, en cualquier momento del
estudio es Usted libre de abandonarlo sin tener que dar explicaciones.

Confidencialidad

El investigador se responsibilizard& de mantener la confidencialidad con respecto a su
identificacion como participante del estudio. Su nombre y datos se archivaran de forma
separada con un codigo, que sera el mismo durante todo el estudio. Estos procedimientos
estan sujetos a la Lei Organica 15/1999 del 13 de diciembre sobre la proteccion de datos de
caracter personal.

¢ Qué hacen los investigadores con los datos que recogen?
Los datos se archivaran de forma confidential. Con los datos recogidos de la histéria clinica se
realizaran analisis estadisticos para relacionar los resultados de la calidad de vida percibida
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con diferentes momentos de su enfermedad, el tratamiento recibido y otros factores estudiados.
Los resultados ayudaran a identificar factores de riesgo de mala calidad de vida, para el futuro
prevencion y para ahora el tratamiento, con el final de aconseguir personalizar el tratamiento a
cada paciente. Finalmente los resultados se publicaran en revistas cientificas.
“Calidad de vida percibida de los pacientes con Hepatitis C cronica:
relacion con su evolucion y tratamiento antiviral”

Unidad funcional de Hepatitis Viricas/Servicio de Psiquiatria y Psicologia. Hospital Clinic.
Barcelona

CONSENTIMIENTO INFORMADO POR ESCRITO

Yo (nombre y apellidos)

He leido la hoja de informacion que se me ha entregado
He podido hacer preguntas sobre el estudio
He recibido suficiente informacién sobre el estudio

He hablado con (nombre del investigador)

Entiendo que mi participacion es voluntaria
Entiendo que puede retirarme del estudio cuando quiero sin dar explicaciones

De conformidad con el establecimiento de la LO. 15/1999, de 13 Diciembre, de Proteccion de
Datos de caracter personal, declaro haber estado informado:

De la existencia de un fichero o tratamiento de datos de caracter personal, de finalidad de la
recogida de estos y de los destinatarios de la informacion.

Del caracter obligatorio o facultativo de mi respuesta a las preguntas que me sigen planteadas.
De las consecuencias de la obtencion de los datos o de la negativa a suministrarlos.

De la posibilidad de solicitar la eliminacién de las muestras en cualquier momento.

De la disponibilidad de ejercer los derechos de acceso, rectificacion, cancelacién y oposicion
dirigirme por escrito a: Dr. Xavier Forns, o Unitat d’'Hepatitis Viriques, Hospital Clinic, Seu Maternitat,
(Sabino Arana s/n), y a la Dra. Rocio Martin-Santos, al Centre de Salut Mental, Hospital Clinic (Rosselld
140, Barcelona 08036)

Y doy mi consentimiento que los datos clinicos referentes a mi enfermedad seran almacenados
en un fichero automatizado, la informacion del cual podra ser manejada exclusivamente para
fins cientificos. Entonces libremente mi conformidad para participar en el estudio.

(firma del participante y fecha) Barcelona, a ....... de o 20........

(firma del investigador y fecha) Barcelona, a ....... de i 20........

Este protocolo ha sido aprobado por el CEIC del Hospital Clinic, Barcelona
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