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Abstract

Background: Chronic liver disease is primarily caused by hepatitis C virus (HCV). HCV produces extrahepatic psychi-
atric problems. So, patients with CHC who received sofosbuvir-based direct-acting antiviral agents (DAAs) were evalu-
ated for psychiatric manifestations, specifically depression and anxiety symptoms. Additionally, evaluate the impact of
gender on psychiatric manifestations of sofosbuvir-based DAAs and identify their potential risk factors for psychiatric
manifestations. In this prospective study, 170 CHC patients without prior treatment received DAA therapy who cat-
egorized into 2 groups, group 1 comprised male participants (Nb =97), and group two comprised female participants
(Nb=73). All participants were evaluated with the five-factor model of personality (SIFFM), Hamilton Depression
Rating Scale (HDS), and Hamilton Anxiety Rating Scale (HAS) at baseline and repeated follow up until 3 months after
treatment end.

Results: Our findings indicated that, a progressive decline in the mean HADS-A and HADS-D scores between base-
line (before treatment) and consequence follow-up (during and after treatment) measurements without significant
difference regarding gender. No statistically significant difference between the groups regarding the mean values of
SIFFM. High levels of extraversion were more likely to increase depression levels.

Conclusions: DAA treatment significantly improved anxiety and depression symptoms in CHC patients. Gender did

not affect sofosbuvir-based DAA psychiatric symptoms. High extraversion increased depression risk.
Keywords: Anxiety, Chronic hepatitis C, Personality, Depression, Gender, Direct-acting antivirals

Background

Hepatitis C virus (HCV) infection is a leading cause of
chronic liver disease worldwide, which can progress
to cirrhosis and hepatocellular carcinoma (HCC)) [1].
Patients with chronic HCV infection exhibit higher rates
of psychiatric issues than the general population, such
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as substance abuse (36%) and mood disorders (28%)
[2-4]. Extrahepatic manifestations of HCV in the cen-
tral nervous system included stroke, cerebrovascular
accidents, encephalopathy, myelitis, cognitive, fatigue,
psychiatric disorders, myopathies, and peripheral neu-
ropathy [5]. HCV infection causes psychiatric symptoms
through inflammatory pathways, direct brain damage,
metabolic and neurotransmitter system disruption, and
immune-mediated responses [6]. Since October 2014,
the National Committee for Control of Viral Hepati-
tis NCCVH) in Egypt has launched a mass treatment

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0002-5830-4117
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41983-022-00585-4&domain=pdf

Mabhran et al. Egypt J Neurol Psychiatry Neurosurg (2022) 58:155

program using sofosbuvir-based drug combinations, with
annual updates in the regimens employed [7-9]. Sig-
nificant improvements in patient-reported outcomes are
associated with the treatment hepatitis with direct-acting
antiviral agents (DAAs) that persist long after a sustained
viral response (SVR) is achieved [10-12].

Because to their lack of neuropsychiatric side effects,
DAAs might be prescribed to patients with severe mental
disease and drug addiction. Additionally, DAAs had no
effect on anxiety or depression symptoms during or after
the course of treatment. Furthermore, controlled inter-
actions were observed between DAAs and antipsychot-
ics, and antidepressants. Therefore, it was suggested that
DAAs be used safely and effectively in patients who had
or were currently experiencing psychiatric problems [4,
13]. Moreover, there were notable gender distinctions in
the morbidity, data collected. In Egypt, the incidence of
HCV increased with age and male sex [14]. In contrast,
anxiety and major depressive disorder are more prevalent
among women than men in the general population [15—
19]. However, no research has examined how DAAs may
influence gender differences in psychiatric comorbidity
in HCV.

In addition, HCV Patients with personality disor-
ders are less likely to be treated for chronic HCV infec-
tion [20], and when therapy is initiated, both adherence
and response to treatment are expected to be lower [21].
However, there is conflicting research on this topic [22].

So, in this study, patients with chronic hepatitis C
infection who received sofosbuvir-based DAAs were
evaluated for personality problems and psychiatric mani-
festations, specifically depression and anxiety symptoms.
Additionally, participants were evaluated in order to
determine the impact of gender on personality problems
and psychiatric manifestations of sofosbuvir-based DAAs
and identify potential risk factors for psychiatric manifes-
tations of sofosbuvir-based DAAs.

Methods
Between December 2019 and December 2020, 170
Chronic hepatitis C (CHC) patients without prior treat-
ment participated in this prospective study. They were
recruited from the Outpatients Virology Clinic of the Al-
Rajhi Liver Hospital Patients were prescribed a 3-month
course of sofosbuvir/daclatasvir for treating HCV. In this
study, group 1 comprised male participants (Nb=97),
and group 2 comprised female participants (Nb=73).
CHC was defined as sustained or intermittent eleva-
tions in blood transaminase levels for at least six months
in conjunction with detectable anti-HCV antibodies and
serum HCV-RNA [23]. Co-infection with HIV or hepa-
titis B, extreme ages (< 18 and > 60), cirrhosis of the liver,
pregnancy, and patients with liver cancer were excluded

Page 2 of 8

from the study. Before being diagnosed with HCV infec-
tion, the patient had a history of neurological disease,
substance abuse, treatment with pegylated interferon or
DAAs, as well as previous or current psychiatric disor-
ders, diabetes, and hypertension were excluded.

In accordance with the NCCVH in Egypt’s protocol
and the National Community College Hispanic Council’s
(NCCHC) guidelines for managing adult patients with
HCV infection, the non-cirrhotic group received DAA
therapy for 12 weeks consisting of a once-daily oral dose
of sofosbuvir (400 mg) and daclatasvir (60 mg) based on
body weight (for non-cirrhotic). According to the 2016
EASL Recommendations for the Treatment of Hepatitis
C, the combination of sofosbuvir and daclatasvir is still a
viable option [24-26].

All participants were evaluated at the beginning of the
study, at the 1st, 2nd, and 3rd months of treatment, and
three months after the end of therapy. At the beginning
of the study, each participant underwent a comprehen-
sive psychiatric and medical evaluation. Additionally,
participants were administered a structured interview
for the five-factor model of personality at the beginning
of the study. Additionally, abdominal ultrasound was
used to rule out liver cirrhosis. Researchers evaluated
participants using the Hamilton depression (HDS), and
Hamilton anxiety (HAS) scales during treatment. At the
conclusion of therapy, SVR was determined by quantita-
tive PCR analysis of HCV-RNA.

The EPI info statistical package version 7 was used to
calculate the sample size. The parameters used for deter-
mining the sample size were a proportion of 0.5, a confi-
dence level of 95%, and a margin of error of 5%; thus, we
calculated that a sample size of 35 was required according
to previous studies [13, 27]. Meanwhile, this study relied
on regular follow-up, which could lead to an increase in
dropouts. As a result, we employed a conventional sam-
ple. The mental history and physical examination are
evaluated using the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) criteria by psychiatrist. The
measures were used as following.

Demographic data: Age, gender, body mass index
(BMI) (body weight/height® (meter), occupation, resi-
dence, education level, marital status, and other comor-
bidities (diabetes mellitus and hypertension).

The laboratory assessment: The complete blood count
was computed using the automated hematology ana-
lyzer KX-21 N (Sysmex, Japan). Total bilirubin, alanine
transaminase (ALT), aspartate transaminase (AST), urea,
and creatinine levels were measured using the AU480
Clinical System (Beckman Coulter, Japan).

Structured interview for the five-factor model of person-
ality (SIFEM) (Arabic version) [28]: This model proposes
five fundamental dimensions commonly used to define
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human personality. Five characteristics were denoted by
the acronyms OCEAN or CANOE: receptivity to expe-
rience, conscientiousness, extraversion, agreeableness,
and neuroticism. Total sum of each domain was classified
into low level (0—12), moderate level (13-35), high level
(36-48).

Hamilton depression scale assessment [29, 30]: Clini-
cally, this scale is used to evaluate the severity of depres-
sion. The total score is determined by adding the scores
for each item, which range between 0 and 4. The 17-item
variant’s scores could range from 0 to 54.

Hamilton anxiety rating scale [31]: The Hamilton rat-
ing scale is typically clinician-reported and is intended to
measure the level of anxiety; The 14-item scale and each
question are scored from 0 (not present) to 4 (severe),
with a score range of 0-56 overall.

Statistical analysis

Statistical analysis was executed by SPSS (Statistical
Package for the Social Science, version 20, IBM, and
Armonk, New York). Continuous data were represented
by the mean + SD, while nominal data were represented
by frequency (percentage). Repetitive ANOVA meas-
ures were done to measure difference of mean HADS-
D and HADS-A in subsequently measures among
studied groups. The potential risk factors for psychiatric

Table 1 Demographic features of the studied groups
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comorbidity were evaluated using univariate linear
regression for difference between pre-post treatment
scores of depressions and anxiety. The confidence level
was set at 95%; therefore, the P value was considered sig-
nificant if P<0.05.

Results

Demographic data: We observed a significant differ-
ence between the BMI, occupation, and hypertension
of males and females in the studied group. Females had
a higher mean BMI (26.501+4.28) compared to males
(24.69+3.74) (Table 1).

Females had a greater proportion of non-workers
(91.8%), whereas all males were employed (manual and
official workers). Regarding the male population, manual
laborers comprised a greater proportion (64,9%) than
office workers (35.1%). Males were significantly more
likely to be affected by hypertension (8.2%) than females
(1.4%).

The structured interview for the five-factor model of
personality (SIFFM): As shown in Table 2, there was no
statistically significant difference between the groups
regarding the mean values of the structured inter-
view for the five-factor model of personality (SIFFM)
subscales and total. Neuroticism, extraversion, and
agreeableness were exhibited by a greater proportion

Total participants Male group Female group chi®/t P value
(n=170) (n=97) (n=73)
Age (years) 41114922 40.7+9.76 41.66+848 0.668 0.505
BMI (kg/mz) 2546+£4.07 2469+ 3.74 26.50+£4.28 294 0.004*
Occupation
None 67 (39.4%) 0(0%) 67 (91.8%) 149.18 <0.001*
Manual work 63 (37.1%) 63 (64.9%) 0(0%)
Office work 40 (23.6%) 34 (35.1%) 6 (8.2%)
Residence
Rural 42 (24.7%) 21 (21.6%) 21 (28.8%) 1.134 0.287
Urban 128 (75.3%) 76 (78.4%) 52 (71.2%)
Marital status
Single 63 (37.1%) 29 (29.9%) 34 (46.6%) 4.96 0.026*
Married 107 (62.9%) 68 (70.1%) 39 (53.4%)
Education level
llliterate 22 (12.9%) 11(11.3%) 11 (15.1%) 7.31 0.063
Read and write 30 (17.6%) 17 (17.5%) 13 (17.8%)
Primary level 92 (54.1%) 48 (49.5%) 44 (60.3%)
Secondary level 26 (15.3%) 21 (21.6%) 5 (6.8%)
Comorbid diseases
Hypertension 9 (5.3%) 8 (8.2%) 1(1.4%) 393 0.047*
Diabetes mellitus 32 (18.8%) 20 (20.6%) 12 (16.4%) 0.476 049

Data expressed as frequency (percentage), mean (SD). BMI body mass index
*is significant P value
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Table 2 The structured interview for the five-factor model of personality (SIFFM) among studied groups
Total participants Male group Female group t/ Chi? P value
(n=170) (n=97) (n=73)

Neuroticism (mean % SD) 14.744+2.98 14.67 £2.768 148243272 0327 0327
Low 46 (27.1%) 26 (26.8%) 20 (27.4%) 0.007 0931
Moderate 124 (72.9%) 71 (73.2%) 53(72.6%)

Extraversion (mean = SD) 20.42+£4.27 2042 £4.61 20.42+£3.819 0.003 0.109
Low 46 (27.1%) 26 (26.8%) 20 (27.4%) 0.007 0.931
Moderate 124 (72.9%) 71 (73.2%) 53 (72.6%)

Openness to experience 11164513 11.744+5.08 10384512 1.719 0.791

(mean=+SD)

Low 106 (62.4%) 57 (58.8%) 49 (67.1%) 1.24 0.265
Moderate 64 (37.6%) 40 (41.2%) 24 (32.9%)

Agreeableness 19.31+£4.07 19.68 £4.01 18.81£4.132 1.386 0.964

(mean £SD)

Low 10 (5.9%) 5(5.2%) 5 (6.8%) 0216 0.642
Moderate 160 (94.1%) 92 (94.8%) 68 (93.2%)

Conscientiousness 9.79+£5.23 9.19+549 10.594£4.775 1.743 0.266

(mean £=SD)

Low 124 (72.9%) 75 (77.3%) 49 (67.1%) 0.219 0.139
Moderate 46 (27.1%) 22 (22.7%) 24 (32.9%)

Data expressed as frequency (percentage), mean (SD). SIFFM: structured interview for

of moderate-class individuals than those from lower-
class backgrounds (72.9% vs. 27.1%, 72.9% vs. 27.1%,
94.1% vs. 5.9%). In contrast, the percentage of the low
class that was open to experience and conscientious-
ness was greater than that of the moderate class (62.4%
vs. 37.6%, 72.9% vs. 27.1%). In our analysis of gender,

the five-factor mode, P value significant if <.05

males outnumbered females in the moderate class on
all SFFM subscales except for conscientiousness. Lab-
oratory data and the sustained virological response
of studied groups: There was no significant difference
between the groups in laboratory data. (Table 3).

Table 3 Laboratory data and sustained virological response of studied groups
Total participants Male group Female group (n=73) t/ Chi? P value
(n=170) (n=97)
HCV RNA by PCR 556£0.24 434015 7174032 0.741 0.116
(10% u/l)
ALT (u/l) 42.99420.74 41.644+18.69 44.79423.20 0.98 0.235
AST (u/l) 40.85+30.37 3848+£32.98 4442643 1173 0574
Bilirubin (mg/dl) 091+0.29 0.89+0.27 093+0.34 0.668 0.118
Albumin (g/dl) 3.99+044 3.97+046 44044 0.483 0.239
Hemoglobin (mg/dl) 13.28+1.39 13.35+£143 13.19+£1.34 0.724 0.272
Leucocytes (10°/ul) 6.39£1.56 6.51£1.62 6.21+1.48 1237 0.203
Platelets (103/ul) 2314145240 2299845265 2333045237 0.408 0.854
Creatinine (mg/dl) 157£7.36 201+9.7 0.98+0.19 0.903 0.107
INR 1.06£0.109 1.06£0.11 1.06+£0.104 0.393 0.964
After treatment (12 weeks)
SVR 241 0.12
Achieved 163 (95.9%) 95 (97.9%) 68 (93.2%)
Not achieved 7 (4.1%) 2(2.1%) 5 (6.8%)

Data expressed as frequency (percentage), mean (SD). HCV RNA hepatitis C virus ribon
aspartate transaminase, INR international randomized ratio, SVR Sustained virological

ucleic acid, PCR the polymerase chain reaction, ALT alanine transaminase, AST
response
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Psychometric scales

In the repetitive measures, there was a statistically sig-
nificant difference in reaction time of depression at
male group (F=364.105, P ©0.000) and female group,
(F=241.584, P “ 0.000) but there was not a statistically
significant difference in the reaction time between the
two groups (F=0.387, P=0.788). Also, there was a sta-
tistically significant difference in reaction time of anxiety
at male group (F=325.894, P° 0.000) and female group,
(F=252.94, P* 0.000) but there was not a statistically sig-
nificant difference in the reaction time between the two
groups (F=0.117, P=0.912) (See Table 4).

Relation studies: Linear regression: Table 5 displays
univariate linear regression for difference between pre-
post treatment scores of HAD-D and HAD-A with demo-
graphic data and SIFFM subscales. Our findings revealed
that individuals with high levels of extraversion were also
more susceptible to increased depression levels.

Discussion
In the current study we aimed to examine the effect of
gender differences on personality problems and psychi-
atric symptoms among chronic HCV patients receiving
DAAs with repeated follow up to 3 months after treat-
ment. Our study included 170 participants, who were
divided into two gender-based groups and evaluated at
the beginning of the study, at the first, second, and third
months of treatment, and three months after the end of
therapy. We used the Hamilton depression and anxiety
scales to evaluate the subject.

Marital status was significantly different among the
studied groups in this study. A higher proportion of mar-
ried states was observed in both male and female groups.

Table 4 The repetitive measures of ANOVA for HADS-D and HADS-A
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Also, there was a significant difference in occupation
among the studied groups, where the higher proportion
was non-workers. Consistent with research by Gallach
and colleagues, most females were non-workers (91.8%)
while all males were workers [12].

Furthermore, BMI showed significant differences
among studied groups, where the female group had
higher BMIs. This can be explained as differences BMI
among male and female due to pertaining to body weight
perception, eating attitudes and weight-loss strategies
[32].

In this study, there was a significant difference among
studied groups regarding hypertension. The higher per-
centage of hypertension and diabetes mellitus were in the
male group compared to the female groups. Previously,
Fabrazzo and colleagues studied the effect of DAAs on
CHC patients with and without psychiatric symptoms.
Consistent with our findings, the researchers found a
similar percentage of diabetes mellitus in the total popu-
lation. However, the percentage of hypertension in study
participants was higher than in our study [3]. Women are
more aware of high blood pressure than men, while men
have a larger prevalence of high blood pressure until after
menopause as a result of decrease female hormon pro-
tection [33].

In this study, no statistically significant difference
between the mean values of SIFFM subscales and total
across the groups under study. On the scales of, a greater
proportion of individuals were neuroticism, extraver-
sion, and agreeableness with moderate class than those
from the low class. Consistent with our findings, previ-
ous investigation [22] found no significant of personality
disorders on in tolerability, clinical efficacy, or treatment

Baseline

After 1st month After 2nd month After 3rd month After 6th month One way ANOVA

Two-way ANOVA
Repeated measure
analysis time X
group interaction

Repeated
measure analysis

Hamilton depression scale assessment (HADS-D)

Malegroup  10.60£201 883£191 7934179 5114151 3234141 df=334,320906  df=341,
F=364.105 572917,
P*0.000 F=0.387

Female group 1074211 8694222 8114168 4894180 3164146 df=3290, 236855, F=0.788
F=241584
P<0.001

Hamilton anxiety rating scale (HADS-A)

Malegroup 12734358 12494404 9444294 6494271 265+183 df=2.170,208319, df=2227,382.523,
F=325.894 F=0117
P“0.000 P=0912

Female group 12524412 12.02+441 928+3.12 6.15+3.12 2324187 df=2.387,171.862,
F=25294
P0.000

ANOVA Analysis of variance, HADS-D Hamilton depression scale assessment, HADS-A Hamilton anxiety rating scale
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Table 5 Univariate linear regression for difference between pre-post treatment scores of HAD-D and HAD-A with other parameters

B Std. error Beta t P value 95% confidence interval for B
Lower bound Upper bound

HAD-D

Age 0.018 0.021 0.069 0.899 0370 —0.022 0.059
Gender — 0215 0.382 —0.043 — 0561 0.575 —0.969 0.540
Body mass index —0.039 0.046 — 0.065 —0.844 0.400 —0.131 0.053
Years of education —0.018 0.058 —0.024 —0.306 0.760 —0.132 0.097
Neuroticism — 0.005 0.064 — 0.006 —0.079 0.937 —0.131 0.12
Extraversion 0.090 0.044 0.155 2.039 0.043* 0.003 0.176
Openness to experience 0.035 0.037 0.072 0936 0.350 —0.038 0.107
Agreeableness 0.004 0.047 0.006 0.080 0.936 —0.088 0.096
Conscientiousness — 0.004 0.036 — 0.009 —0.117 0.907 —0.076 0.067
HAD-A

Age — 0.004 0.032 — 0011 —0.136 0.892 —0.067 0.059
Gender —0.123 0.594 — 0016 —0.207 0.836 —1.29 1.05
Body mass index 0.015 0.072 0.016 0.21 0.834 —0.128 0.158
Years of education —0.021 0.09 —0.018 —0.234 0.816 —0.199 0.157
Neuroticism —0.058 0.099 —0.045 —0.584 0.560 —0.252 0.137
Extraversion 0.085 0.069 0.095 1.241 0216 —0.050 0.221
Openness to experience —0.022 0.057 —0.029 — 0378 0.706 — 0135 0.092
Agreeableness 0.032 0.072 0.034 0439 0.662 —0aMm 0.175
Conscientiousness 0.032 0.072 0.034 0439 0.662 — 011 0.175

discontinuation; however, this study included only 19
patients with PD and interferon treatment [21]. Similarly,
another study reported no different between individuals
with PD who had interferon therapy in Spanish prison-
ers in discontinuation rate [34]. In this study, there was
no apparent explanation for this finding; however, it may
be connected to the fact that a much greater propor-
tion of people with PD were already getting psychiatric
care prior to beginning HCV treatment. This could have
a protective effect by reducing the likelihood of adverse
mental events, as well as lead to more frequent contact
with health services and a decreased risk of treatment
cessation [34].

In the repetitive ANOVA measures of the HADS-A
and HADS-D scores, no gender difference regarding psy-
chiatric problems when patients were treated with DAAs.
We observed a progressive decline in the mean HADS-A
and HADS-D scores between baseline (before treatment)
and consequence follow-up (during and after treatment)
measurements.

Similar to our study, Sundberg and colleagues meas-
ured symptoms of depression in HCV patients (cir-
rhotic and non-cirrhotic) treated with DAAs using the
self-rating version of the Montgomery Asberg Depres-
sion Rating Scale (MADRS-S). Psychiatric assessment,
and patient self-report measures were administered at

baseline, after 1 month, 2 months of treatment, at the end
of treatment, and three months after treatment. Three
months after treatment, the MADRS-S score was signifi-
cantly lower than at the beginning [4].

According to previous research that published the
results of the Hamilton Depression Rating Scale (HAM-
D) and the Hamilton Rating Scale for Anxiety (HAM-
A) before and three months after therapy with DAAs,
most CHC patients were diagnosed with mixed anxi-
ety-depressive disorder. However, with treatment, both
HAM-D and HAM-A scores decreased significantly [3,
35].

Moreover, a study conducted by Kesen and colleagues
administered the Hospital Anxiety and Depression
(HAD) questionnaire to measure the severity of the anxi-
ety and depression symptoms at the beginning and at
the end of the treatment by DAAs [36]. Both HAM-D
and HAM-A scores decreased significantly with treat-
ment. In addition, Nardelli and colleagues who exam-
ined the prevalence of neuropsychiatric disorders, found
that their incidence decreased after HCV eradication but
without reaching statistical significance [37].

On the one hand, in a study done by Gallach and col-
leagues that measured the anxiety and depression status
of patients who completed the validated Spanish version
of the Hospital Anxiety and Depression Scale (HADS-D
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and HADS-A). HADS was administered at the beginning
of treatment, after one month of treatment, 2 months of
treatment, after treatment, and 3 months after the con-
clusion of treatment. Even in high-risk patients with
major psychiatric disorders, DAA treatment had no
effect on anxiety or depression during or after treatment
for chronic hepatitis C infection [12].

Depression has been identified as a consequence for HCV
infection. This correlation was associated with extrahepatic
HCV manifestations in the central nervous system [38].
Additionally, the elimination of HCV with antiviral medi-
cation may reduce inflammation levels, resulting in fewer
psychiatric symptoms, which may account for the observed
reduction in depression ratings after treatment. In addition
to the psychological effect of being healthy after virus eradi-
cation, there is also a significant physical effect [4, 6].

In this study, there were no significant gender-based
differences in HADS scores when variables were analyzed
by gender. Similar to our study, Gallach and colleagues
and Bertine and colleagues reported that there was no
statistically significant difference between the mean
HADS-D and HADS-A scores for gender. In contrast,
they found that depression, anxiety, and related disorders
were more prevalent in female patients [36, 39].

The current study’s regression model showed that indi-
viduals who had a high level of extraversion were more
likely to have an increase in depression. Chronic HCV
patients received INF in a previous trial had a statistically
significant connection between HADS-D, HADS-A, and
neuroticism. However, unlike our study, the researchers
did not divide patients by gender [40].

Our study had notable limitations, including its narrow
focus on depression and anxiety symptoms rather than
cognitive disorders or sleep problems. The second limita-
tion is the exclusion of cirrhotic patients and those with
previous psychiatric disorders from our sample. In addi-
tion, all patients were administered DAAs according to
a single regimen (Sofosbuvir/daclatasvir). Consequently,
the observed effects cannot be formally extrapolated to
other treatment protocols.

Conclusions

Anxiety and depression symptoms in CHC patients who
received DAA therapy improved significantly at the end
of treatment. In addition, extraversion was found to be a
substantial risk factor for depression symptoms. Gender
had no effect on the outcome of sofosbuvir-based DAAs
in terms of psychiatric symptoms.
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