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ABSTRACT

Background/Aims: Hepatitis C virus (HCV) infection is known to impair the quality of life (QoL). Increased levels of anxiety and depres-
sion have been found in HCV infection with a prevalence of 28% and 33%, respectively. Our aim was to investigate depression, anxiety,
and QoL of chronic hepatitis C (CHC) patients before and after treatment with a direct-acting antiviral agent (DAAA).

Materials and Methods: In this study, enrolled CHC patients who had undergone DAAA treatment in our out-patient clinic. We admin-
istered the Hospital Anxiety and Depression (HAD) questionnaire to measure the severity of the anxiety and depression symptoms and
the Short Form-36 (SF-36) questionnaire to measure the QoL at the beginning and at the end of the treatment.

Results: Pretreatment anxiety and depression scores showed a statistically significant difference from the post treatment scores
(p=0.000 and p=0.029 respectively). When we compared the SF-36 subitems before and after the treatment, a statistical significance
was found in physical functioning (p=0.026), physical role limitation (p=0.009), bodily pain (p=0.011), general health (p=0.017), social
functioning (p=0.006), and emotional role limitation (p=0.007). Also, an improvement was seen in the vitality (p=0.488) and mental
health (p=0.714), which was not statistically significant.

Conclusion: Depression got minimally worse in the male group despite an improvement in CHC. Anxiety scores were improved with
treatment in the cirrhotic and non-cirrhotic groups significantly. A decrease in anticipatory anxiety may be related to the high treatment
success with DAAA. Nearly all the subitems of the QoL scores were improved after treatment and these were more common in the female

group. Elimination of HCV may itself decrease the number of patients who need psychiatric treatment.
Keywords: Anxiety, depression, direct acting antiviral agent, hepatitis C, quality of life

INTRODUCTION

Hepatitis C virus (HCV) infection is one of the most com-
mon reasons of chronic hepatitis and may cause acute
or chronic hepatitis, cirrhosis, or hepatocellular carcino-
ma (1,2). Liver structure and prognosis directly affected
from the treatment of HCV and measuring these param-
eters objectively are possible. Besides this, there is also a
change in subjective parameters, such as the quality of
life (QoL), which can be measured with some question-
naires as a patient-related outcome (3).

HCV infection may also impair the QoL with or without
the presence of an advanced liver disease. Impaired so-
cialization because of social isolation, anxiety, and psy-
chological stress were seen in patients who were aware

of the disease progression to cirrhosis or cancer (4). Also,
fatigue and some other extrahepatic symptoms play a
role in the decreased QoL (5).

Anxiety and depression levels have been found to be
higher in HCV with a prevalence of 28% and 33%, re-
spectively (6). This comorbidity was associated with side
effects of interferon (IFN) (e.g., substance use, direct
manifestation of virus, and indirect effect of disease in-
cluding self-stigmatization, social isolation etc.)

IFN based regimens were first used in HCV treatment,
but these drugs did not achieve satisfying and sustained
rates of virologic response (SVR). After IFN based reg-
imens, direct-acting antiviral agents (DAAA) came onto
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use, and increased SVR rates were seen with these drugs.
However, a worsened QoL was seen with IFN based reg-
imens, contrary to treatment regimens involving DAAAs
(7). This effect may arise due to the side effects of IFN
treatment such as anemia or depression (8).

In this study, our aim was to investigate depression, anxi-
ety, and QoL of chronic hepatitis C (CHC) patients before
and after the DAAA treatment.

MATERIALS AND METHODS

We evaluated the patients with CHC in our gastroen-
terology and hepatology out-patient clinic and enrolled
only those patients who had been treated with DAAA.
The study was approved by the local ethics committee
and was conducted according to the ideal clinical prac-
tice guidelines. A total of 80 patients signed the informed
consent form and registered as participants in our study.

The inclusion criteria were: patient age of more than 18
years, having HCV-RNA positivity and being treatment
naive, or having HCV-RNA positivity and being previ-
ously treated for CHC. The exclusion criteria were: CHC
patients with hepatic encephalopathy, active variceal
bleeding, been previously treated for major depression or
having had suicidal tendencies, DAAA treatment-contra-
indicated patients, or those who rejected to provide their
informed consent.

We evaluated all patients by taking a detailed medical
history and by performing a physical examination. We
recorded the participants’ gender, age, height, weight,
education status (years), marital status, employment,
monthly income, psychiatric treatment history, alcohol
and tobacco use, CHC diagnosis date, child and MELD
scores, blood samples, and liver biopsy results. The HCV-
RNA results were checked before treatment, at the 1st
and 3 months of treatment, and at the 6 month (those
who had undergone 6 months of DAAA therapy), and in
the 3" month after completing the therapy (9 months af-
ter the start of DAAA therapy).

We administered the Hospital Anxiety and Depression
(HAD) questionnaire to measure the severity of the anx-
iety and depression symptoms and the Short Form-36
(SF-36) questionnaire to measure the QoL at the be-
ginning (1 month before the initiation of the treatment)
and at the end of the treatment (1 month after the
completion of the treatment). The HAD questionnaire
is a self-reported screening tool that includes 14 multi-
ple-choice questions. The validity and reliability study of

HAD was performed in a Turkish clinical sample; we used
the cutoff scores for anxiety as 10 and for depression as
7, in accordance with the previous validity and reliabili-
ty study (9,10). SF-36 is a multiple-choice, self-reported
Likert questionnaire. Increased scores on the SF-36 are
related to a better quality of life. SF-36 evaluates 8 cate-
gories of health (physical functioning, physical role limita-
tion, social functioning, mental health, vitality, bodily pain,
emotional role limitation, and general health perception)
with 36 questions (11,12).

Statistical analysis

Continuous data were calculated as mean and standard
deviation. We compared the continuous demographic
and psychiatric data with the t-test. The categorical data
were compared with the Chi-square test. A p-value of
below 0.05 was accepted as significant.

RESULTS

We enrolled 80 patients in the study; 7 of whom refused
to fulfill the questionnaires at the end of the treatment
and were automatically excluded from the study. Out
of the total of 80 patients, 45 (61.6%) were female. The
mean patient age was 58.90 + 10.51 years. A total of 18
patients were treatment naive, 55 had been treated previ-

Table 1. Clinic and demographic data of CHC patients.

Mean Age (years) 58.90+10.51
Gender (n)
Male 28 (38.4%)
Female 45 (61.6%)

Liver Transplantation (n) 5 (6.8%)

Kidney Transplantation (n) 1(1.4%)
Previous HCV Treatment (n)

Treatment Naive 18 (24.7%)

IFN-a+Rbv 47 (64.4%)

IFN-a+Rbv+Teleprevir/Boceprevir 8 (11.0%)
Genotype (n)

1a 3 (3.8%)

1b 73 (91.3%)

3 3 (3.8%)

4 1(1.3%)

Cirrhosis (n)

Non-cirrhotic 46 (63.0%)

Child A 19 (26.0%)
Child B 8 (11.0%)
Mean Disease Duration (years) 8.00+5.29
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Table 2. Comparement of anxiety and depression scores before and after the DAAA treatment.

Before Treatment (mean+SD) After Treatment (meanzSD) p
All Patients (n=73)
Anxiety (n=73) 7.56+5.05 5.34+3.76 <0.001*
Depression (n=73) 6.84+£4.52 5.73+£3.93 0.029*
Physical Functioning (n=73) 58.62+32.99 65.89+28.77 0.026*
Physical Role Limitation (n=73) 44.06+43.43 58.56+43.34 0.009*
Bodily Pain (n=73) 61.72+22.90 69.34+19.08 0.011*
General Health (n=73) 45.97+18.93 51.91+21.41 0.017*
Vitality (n=73) 56.12+20.09 58.08+20.21 0.488
Social Functioning (n=73) 65.78+25.75 75.34+21.54 0.006*
Emotional Role Limitation (n=73) 43.33+43.86 60.27+42.54 0.007*
Mental Health (n=73) 61.85+18.62 63.34+16.94 0.714
Female Patients (n=45)
Anxiety (n=45) 9.28+5.28 6.06+4.28 <0.001*
Depression (n=45) 8.13+4.85 6.15+4.31 0.001*
Physical Functioning (n=45) 51.66+32.59 56.77+28.18 0.266
Physical Role Limitation (n=45) 33.33+40.94 50.55+£42.80 0.026*
Bodily Pain (n=45) 56.86+24.40 65.95+20.90 0.024*
General Health (n=45) 43.40£21.22 48.64+21.76 0.113
Vitality (n=45) 51.66+20.56 52.33+20.18 0.846
Social Functioning (n=45) 58.05+27.97 70.83+20.64 0.004*
Emotional Role Limitation (n=45) 43.70£43.12 54.81+42.13 0.145
Mental Health (n=45) 59.20+£17.77 60.53+18.57 0.631
Male Patients (n=28)
Anxiety (n=28) 4.78+3.13 417+2.38 0.251
Depression (n=28) 4.78+3.03 5.07+£3.17 0.739
Physical Functioning (n=28) 66.96+32.35 80.53+23.50 0.038*
Physical Role Limitation (n=28) 55.35+43.75 71.42x41.78 0.156
Bodily Pain (n=28) 69.32+20.69 74.78+14.47 0.246
General Health (n=28) 49.03+16.61 57.17+£20.10 0.073
Vitality (n=28) 63.57£18.40 67.32+£16.80 0.387
Social Functioning (n=28) 78.57+18.89 82.58+21.33 0.462
Emotional Role Limitation (n=28) 42.85+47.01 69.04+42.48 0.016*
Mental Health (n=28) 67.85+18.87 67.85£12.99 1.000
Non-cirrhotic Patients (n=46)
Anxiety (n=46) 7.91+£5.70 5.50+4.24 <0.001*
Depression (n=46) 6.86+5.13 6.06x4.10 0.254
Physical Functioning (n=46) 56.95+34.52 67.28+29.28 0.051
Physical Role Limitation (n=46) 45.10+43.65 61.95+£43.05 0.033*
Bodily Pain (n=46) 59.95+26.09 70.89%18.44 0.007*
General Health (n=46) 46.71+x19.62 50.73+21.87 0.213
Vitality (n=46) 56.30+21.43 56.63+20.76 0.918
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Table 2. Comparement of anxiety and depression scores before and after the DAAA treatment. (Continued)

Before Treatment (mean+SD) After Treatment (meanzSD) p

Social Functioning (n=46) 65.48+27.02 76.63+20.85 0.006*
Emotional Role Limitation (n=46) 49.27+45.40 61.59+42.14 0.097
Mental Health (n=46) 59.04+£19.52 61.56+18.40 0.427
Cirrhotic Patients (n=27)

Anxiety (n=27) 6.96+3.73 5.07+2.82 0.015*
Depression (n=27) 6.81+3.35 5.18+3.61 0.017*
Physical Functioning (n=27) 58.51+31.25 63.51+£28.27 0.297
Physical Role Limitation (n=27) 36.11+£42.36 52.77+44.03 0.133
Bodily Pain (n=27) 64.51£19.06 66.70+£20.21 0.627
General Health (n=27) 43.59+£19.92 53.92+20.84 0.027*
Vitality (n=27) 56.11+19.13 60.55+19.38 0.363
Social Functioning (n=27) 66.66+26.62 73.14+22.91 0.303
Emotional Role Limitation (n=27) 33.33+41.36 58.02+43.94 0.03*
Mental Health (n=27) 68.44+15.38 66.37+13.91 0.463

*p<0.05 accepted as statistically significant.

Table 3. Patients anxiety and depression scores above and
below the cut-off point.

Before After

Treatment (n) Treatment (n) p
Depression score above 26 26 0.075
cut-off point
Depression score 47 47
below cut-off point
Anxiety score above 18 10 0.0001*
cut-off point
Anxiety score below 55 63

cut-off point

*p<0.05 accepted as statistically significant.

ously for CHC, 47 had been treated with interferon-a and
ribavirin, and 8 had been treated with telaprevir- or boce-
previr-based regimens. Sixty-eight patients (93.2%) had a
genotype 1b, 3 (4.1%) had a genotype 1a, 1 (1.4%) had a
genotype 3, and 1 (1.4%) had a genotype 4. Forty-six pa-
tients (63.0%) were non-cirrhotic, 19 (26.0%) had child A
cirrhosis, and 8 (11.0%) had child B cirrhosis. Liver trans-
plantation had been previously performed in 5 patients
(6.8%). Hepatocellular carcinoma (HCC) was present in 2
patients (2.7%). Three patients (4.1%) were enrolled in a
hemodialysis program and 1 patient (1.4%) had undergone
renal transplantation before the treatment (Table 1).

HCV-RNA positivity was found only in 2 patients after
the DAAA treatment, both of whom were treated with

Ombitasvir/Paritaprevir/Ritonavir+Dasabuvir
r+DSV).

(OBV/PTV/

All participants completed the HAD and SF-36 question-
naires at the beginning of the treatment and 73 patients
fulfilled both questionnaires after completing the treat-
ment. The mean anxiety score was 7.56+5.05 and the
depression score was 6.84+4.52 before the treatment,
while after the treatment, the mean anxiety score was
5.34+3.76 (n=73) and the mean depression score was
5.73+3.93 (n=73). The pretreatment anxiety and depres-
sion scores showed statistically significant differences
from the posttreatment scores (p=0.000 and p=0.029,
respectively) (Table 2).

We found 18 (24.7%) patients’ anxiety score above the
cutoff and 26 (35.6%) patients’ depression score above
the cutoff before treatment. However, 10 (12.5%) pa-
tients' anxiety score and 26 (32.5%) patients’ depression
score was above the cutoff point even after the DAAA
treatment. Therefore, this difference was statistically
significant for anxiety (p=0.0001) but not for depression
(p=0.075) (Table 3).

When we compared the SF-36 subitem results before
and after the treatment; a statistical significance was
found in the physical functioning (PF) (p=0.026), physical
role limitation (PRL) (p=0.009), bodily pain (BP) (p=0.011),
general health (GH) (p=0.017), social functioning (SF)
(p=0.006), and emotional role limitation (ERL) (p=0.007)
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items. Also, an improvement was seen in the vitality (Vt)
(p=0.488) and mental health (MH) (p=0.714) items, but it
was not statistically significant (Table 2).

The anxiety and depression scores were improved with
treatment in the female patients (p=0.0001 and p=0.001
respectively), however, in the male patients, the anxiety
score was improved but it was not statistically significant
(p=0.251). Interestingly, the depression score got min-
imally worse after the treatment. All SF-36 sub-scores
were improved in the female patients but this was only
statistically significant in PRL, BP, and SF (p=0.026,
p=0.024, and p=0.004, respectively). In the male patients,
the MH sub-score stayed the same after treatment and
all the other sub-scores were improved. Improvement in
PF and ERL were significant (p=0.038 and 0.016, respec-
tively) (Table 2).

The anxiety and depression scores were improved with
treatment in non-cirrhotic patients and this was signif-
icant for anxiety scores (p=0.0001). In cirrhotic patients,
a significant improvement in anxiety and depression was
observed (p=0.015 and p=0.017, respectively). All SF-36
subs-cores were improved in the non-cirrhotic group and
this was significant in PRL, BP, and SF (p=0.033, p=0.007,
and p=0.006, respectively). Improvement in GH and ERL
was also significant in the cirrhotic group (p=0.027 and
p=0.030, respectively). However, in the cirrhotic group,
the MH sub-score got minimally worse after treatment
(Table 2).

DISCUSSION

The anxiety and depression scores were higher in female
patients as compared to male patients before treatment,
and these scores were significantly decreased after treat-
ment in the female group. Depression, anxiety, and relat-
ed disorders were more common in females in the gener-
al population, and our results were similar to the previous
findings (13). Neuroendocrine, sociocultural, and individ-
ual factors may affect these scores. An interesting finding
of our study was that, contrary to the anxiety score, the
depression score got minimally worse in the male group
despite improvement in CHC. This alteration may be due
to the small size of the male group in our study and low
anxiety and depression scores before treatment. Sex
differences and psychiatric conditions in the HCV infec-
tion-affected population may be an important issue and
specific variations should be evaluated in future studies.

The anxiety score significantly improved with treatment
in both cirrhotic and non-cirrhotic groups. Anxiety seems

to be more sensitive for treatment response in the HCV
population. A decrease in anticipatory anxiety may be re-
lated to the high treatment success with DAAA. Treat-
ment with DAAA may permanently remove the etiologi-
cal factor of HCV. Unpredictable complications, difficulty
in administering treatment, and intolerance of uncertain-
ty are highly related to anticipatory anxiety (14). Also, ac-
cording to previous studies, the OBV/PTV/r+DSV regimen
is well-tolerated and has strong adherence with a very
small burden of psychiatric side effects (15).

Depression is common in patients with HCV who were
treated with IFN (8, 16, 17), and in such cases antidepres-
sant drugs are known to cause an improvement in de-
pressive symptoms. To the best of our knowledge, DAAA
treatment is superior to IFN with regards to preventing
the onset of depression (17). In our study, we used DAAA
and not IFN for our patients, thus eliminating a major de-
scribed risk factor for depression. Intravenous (IV) drug
use is a serious risk factor for hepatitis C transmission and
it is accompanied by personality problems, high-risk be-
haviors, mood disorders, and vice versa (18). In our study
population, there was no IV drug user, which eliminated
this confounding factor for psychiatric disorders. Howev-
er, depression has also been defined as a risk factor for
patients with HCV regardless of interferon treatment and
substance and alcohol abuse. This correlation was related
to the extrahepatic manifestations of HCV in the central
nervous system (19, 20). Therefore, the decrease in de-
pression could be due to the elimination of HCV in this
study.

The HAD questionnaire is a screening tool for anxiety and
depression disorders. According to the previous study,
95.71% of patients, whose HAD score was above the
cutoff points, were diagnosed as having a psychiatric dis-
order and were in need of psychiatric treatment (21). Psy-
chiatric disturbances and emotional distress are common
in HCV-infected patients. Elimination of HCV itself may
decrease the number of patients who need psychiatric
treatment, because in our study, patients with scores
above the cutoff point for anxiety showed decreased
scores after the treatment (Table 3). Treatment with
DAAA resulted in a decrease in both depression and anx-
iety levels, and also reduced the number of patients who
were in need of psychiatric treatment. This alteration
might be related to the increased level of physical health
after the treatment of HCV with DAAA.

Nearly all the sub-items of the QoL scores were improved
after the treatment and these were more common in the
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female group. Our results were similar to the previous
findings in terms of QoL scores (18). QoL scores may be
affected by both mental and physical health, according
to bio-psycho-social model. Fatigue, lassitude, impaired
concentration, and memory are related to impaired Qol,
and these signs and symptoms are commonly observed in
patients with chronic HCV infection (16). Thus, the treat-
ment of chronic HCV infection may lead to increased QoL
scores due to a direct effect of the treatment. Moreover,
higher anxiety and depression scores in the HCV popula-
tion were related to decreased QoL scores. Improvement
in depression and anxiety scores secondary to HCV treat-
ment may have an additive effect on QoL scores in MH
parameters of QoL, especially in females.

One of the limitations of this study was the small size of
the study population. Further, the psychiatric assessment
was based on questionnaires without an interview by a
psychiatric specialist. The follow-up duration was short;
longer follow-up durations may provide us with better
knowledge about psychiatric disorders.

In conclusion; the patients’ anxiety, depression, and QoL
improved after treatment with DAAA. According to previ-
ous studies, this treatment is superior to IFN based regi-
mens in terms of the psychologic perspective. Contrary to
female patients, the depression score in male patients was
minimally increased, which may be due to the small size
of the male group and low anxiety and depression scores
before treatment. According to our study, the DAAA treat-
ment improves the depression and anxiety symptoms and
also Qol, in addition to improving the state of CHC.
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