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Abstract 
Background: Chronic hepatitis C virus (HCV) infection is a global health issue associated 
with hepatic and extrahepatic complications, including psychiatric disorders that impair 
quality of life (QoL). Direct-acting antiviral agents (DAAs) have revolutionized HCV 
treatment, offering high cure rates and fewer side effects compared to interferon-based 
therapies. However, limited research explores the impact of DAA therapy on mental health 
and QoL. This study evaluates the mental health outcomes, psychiatric symptoms, coping 
mechanisms, and QoL in patients with HCV before and after DAA treatment. 
Methods: A prospective observational study was conducted on 62 patients with chronic HCV 
infection, categorized into two groups: those with a current or past psychiatric history 
(Group A) and those without (Group B). Baseline and post-treatment assessments (12 weeks 
after DAA therapy completion) included psychiatric evaluations using the Hamilton 
Depression Rating Scale (HAM-D), Hamilton Anxiety Rating Scale (HAM-A), and Symptom 
Checklist-90-Revised (SCL-90-R). Coping strategies were assessed using the Coping 
Orientation to Problems Experienced (COPE) Inventory, while QoL was measured with the 
Short Form-36 (SF-36) Health Survey. Statistical analyses examined within-group and 
between-group differences. 
Results: At baseline, Group A exhibited higher levels of depression (HAM-D: 18.2 vs. 7.9; p 
< 0.01), anxiety (HAM-A: 21.5 vs. 10.3; p < 0.01), and psychological distress (SCL-90-R scores) 
than Group B. Following DAA therapy, both groups showed significant reductions in 
depression (Group A: 18.2 to 12.4, p < 0.05; Group B: 7.9 to 4.2, p < 0.01) and anxiety (Group 
A: 21.5 to 15.3, p < 0.05; Group B: 10.3 to 6.7, p < 0.01). Improvements in QoL were observed 
across most SF-36 dimensions, including mental health and vitality, with Group B 
experiencing more substantial gains. Coping strategies shifted toward active coping and 
problem-focused approaches post-treatment. 
Conclusion: DAA therapy not only achieves virological cure but also significantly improves 
psychiatric symptoms, coping strategies, and QoL in patients with chronic HCV. Patients with 
a history of psychiatric disorders benefit from reduced psychological distress, though they 
continue to experience higher baseline symptomatology compared to those without such a 
history. These findings underscore the importance of integrating mental health assessments 
and support into HCV management to enhance overall patient outcomes. 
Introduction 

Hepatitis C virus (HCV) infection is a leading cause of chronic liver disease globally and can 

progress to cirrhosis and hepatocellular carcinoma (HCC) (1). Alongside its hepatic effects, 

HCV infection is often linked to various extrahepatic complications, including neurological 

and psychiatric disorders. These may arise from direct viral effects on the nervous system or 

through indirect mechanisms such as systemic inflammation, altered metabolic processes in 

infected cells, or disruptions in neurotransmitter systems (2,3). 
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Individuals with HCV infection report a significantly higher prevalence of psychiatric 

conditions, such as substance use disorders (36%) and mood disorders (28%), compared to the 

general population (4). The progression of HCV is often marked by physical symptoms like 

fatigue and weakness, in addition to neurological and psychiatric issues, including cognitive 

dysfunction, sleep disturbances, depression, anxiety, and irritability. These factors can severely 

diminish the patient’s quality of life (QoL). Furthermore, patients' lack of awareness of the 

severity of the disease can further exacerbate the negative impact on health-related QoL (5,6,7). 

Historically, interferon-based therapies were the standard treatment but were characterized by 

limited effectiveness, significant toxicity, and a high incidence of psychiatric side effects 

(8,9,10). The advent of direct-acting antiviral (DAA) agents for treating chronic HCV has 

significantly improved cure rates (over 90% across all genotypes), reduced disease progression, 

and led to more favorable side-effect profiles (11), even among those with previous psychiatric 

or substance abuse issues (12). While eradicating HCV can halt liver disease progression and 

alleviate some extrahepatic manifestations (such as mixed cryoglobulinemia), it does not 

completely eliminate the risk of developing HCC (13). 

However, limited research has focused on the impact of DAA treatment on the mental health 

and QoL of individuals with HCV. Most available data derive from patient-reported outcomes 

collected during observational trials examining treatment adherence and tolerance (12,13,14). 

A few studies (15,16,17) have observed psychiatric symptoms post-DAA therapy in individuals 

with a history of psychiatric disorders. What remains uncertain is whether DAA therapy 

worsens mood disorders in patients with a history of psychiatric conditions or induces new 

psychiatric symptoms in patients who have no prior history. To address this gap, we evaluated 

mental health disturbances in a subgroup of chronic HCV patients, categorized based on the 

presence or absence of past or current psychiatric conditions, both before and 12 weeks 

following DAA treatment. Additionally, we explored whether DAA therapy affected the 

intensity of psychiatric symptoms, coping mechanisms, and QoL. 

Materials and Methods 

This was a prospective observational study conducted . Participants were consecutively 

recruited from the outpatient department of the Internal Medicine unit. Prior to inclusion, 

written informed consent was obtained from all patients after they were fully informed about 

the study.  

At baseline, we compiled an ad hoc clinical history form to record participants’ 

sociodemographic and clinical details, including age, gender, marital and employment status, 

educational level, source of infection, duration of liver disease, prior unsuccessful treatments 

with interferon (IFN) or ribavirin, family and personal history of psychiatric disorders, previous 

or current psychiatric diagnoses, ongoing psychiatric treatment, history of psychiatric 

hospitalization, and substance abuse history. 

All patients with chronic hepatitis C (CHC) were given DAA therapy for the first time, in line 

with the European Association for the Study of the Liver (EASL) Clinical Practice Guidelines 

and local treatment standards. Details of the administered DAA treatments are provided in 

Table 1. Experienced psychiatrists conducted interviews with the participants. If a psychiatric 

diagnosis was made, it was based on the criteria from the Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition (DSM-IV) and confirmed using the Structured Clinical 

Interviews for DSM-IV, Axis I (SCID-I) and Axis II (SCID-II) [18]. 

Sixty-two patients agreed to undergo both hepatic and psychiatric evaluations before beginning 

DAA treatment. Seven patients declined to participate. 

The diagnosis of CHC was confirmed through clinical examination, ultrasound, liver function 

tests, and the detection of serum anti-HCV antibodies and HCV RNA. A comprehensive 

physical examination was performed for all patients, along with measurements of body mass 

index (BMI), liver function tests, glycemia, hemoglobin A1c, lipid profile (total cholesterol, 

HDL, LDL, triglycerides), HCV genotype, and co-infection status for HBV and HIV. 

Liver fibrosis and steatosis were assessed using transient elastography (TE) (FibroScan®, 

EchoSens, Paris, France), as recommended by the EASL Clinical Practice Guidelines. 
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Biochemical testing for anti-HCV and HCV RNA levels was carried out using standard 

laboratory kits, and HCV genotype was determined via the HCV genotype 2.0 assay (LiPA) 

(Bayer HealthCare, Eragny, France). A sustained virological response (SVR12) was defined as 

undetectable HCV RNA in serum at least 12 weeks after completing treatment [19]. For the 

purposes of this study, “post-treatment” refers to the 12-week period following the completion 

of DAA therapy. Patients were monitored according to the EASL Clinical Practice Guidelines 

[20]. 

The following instruments were administered to assess psychiatric symptoms in all 

participants: the Hamilton Depression Rating Scale (HAM-D), the Hamilton Anxiety Rating 

Scale (HAM-A), and the Symptom Checklist-90-Revised (SCL-90-R). 

The HAM-D contains 21 items designed to evaluate somatic, cognitive, and emotional 

symptoms of depression. Scores range from 0 to 52, with the following classification: 0–7 (no 

depression), 8–17 (mild depression), 18–29 (moderate depression), and 30–52 (severe 

depression) [21]. 

The HAM-A includes 14 items to assess both psychic (mental agitation, psychological distress) 

and somatic (physical complaints) aspects of anxiety. Scores are rated on a 5-point scale from 

0 (none) to 4 (severe), with total scores ranging from 0 to 56. Anxiety levels are classified as 

follows: ≤ 17 (mild), 18–24 (mild to moderate), and 25–30 (moderate to severe) [22]. 

The SCL-90-R is a self-reported inventory that measures a range of psychological symptoms. 

It consists of 90 items rated on a 5-point scale (1 = no problem, 5 = very serious). Symptoms 

are grouped into nine subscales: somatization, obsessive-compulsive, interpersonal sensitivity, 

depression, anxiety, anger/hostility, phobic anxiety, paranoid ideation, and psychoticism. 

Higher scores indicate greater psychological distress [23].The Coping Orientation to Problems 

Experienced (COPE) Inventory [24] is a 60-item tool with 15 subscales, designed to assess 

various coping strategies in response to stress. These include problem-focused strategies (e.g., 

active coping, planning, restraint, seeking social support) and emotion-focused strategies (e.g., 

positive reinterpretation, acceptance, denial, emotional support, turning to religion). It also 

includes strategies such as emotional venting, behavioral disengagement, mental 

disengagement, substance use, and humor. 

The Short Form 36 (SF-36) Health Survey consists of 36 items measuring eight dimensions of 

health: (i) vitality, (ii) physical functioning, (iii) bodily pain, (iv) general health perceptions, 

(v) physical role functioning, (vi) emotional role functioning, (vii) social role functioning, and 

(viii) mental health [25,26]. 

2.3. Statistical Analysis 

The sociodemographic and clinical data were analyzed using frequency counts, means, and 

standard deviations, as appropriate. Due to the small sample size and non-parametric nature of 

the continuous variables, non-parametric tests were applied. 

Gender differences at baseline were assessed using the Mann–Whitney test for independent 

samples. 

The 62 CHC patients were divided into two groups: those with a current or past psychiatric 

history (Group A) and those without (Group B). We compared clinician-rated and self-reported 

psychiatric symptoms, coping strategies, and QoL before and 12 weeks after completing DAA 

therapy. Group differences were examined using the Mann–Whitney test, and within-group 

differences before and after treatment were analyzed using the Wilcoxon test for paired 

samples, as appropriate. Statistical analysis was performed using the Statistical Package for 

Social Sciences (SPSS) version 17.0, with statistical significance set at p ≤ 0.05. 
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Table 1. General characteristics of enrolled chronic hepatitis C (CHC) patients with 

(Group A) and without (Group B) a current or lifetime psychiatric history in basal 

conditions. 

Variables Group A (n = 

21) 

Group B (n = 41) p 

Males (n, %) 7 (11.3%) 23 (37.1%) 
 

Age (Mean ± SD) (Range) 65.7 ± 9.2 (51–

78) 

62.0 ± 12.2 (33–

82) 

 

BMI (Mean ± SD) 26.8 ± 4.5 26.1 ± 3.3 
 

Liver Fibrosis Score (n, %): 
   

0 1 (1.6%) 0 (0.0%) 

1 9 (14.5%) 12 (19.3%) 

2 3 (4.8%) 9 (14.5%) 

3 3 (4.8%) 6 (9.7%) 

4 5 (8.1%) 14 (22.6%) 

Median HCV RNA UI/mL × 106 (Range) 2.87 (0.009–9.0) 3.54 (0.058–14.0) 
 

Genotype: 1 13 (21.0%) 29 (46.8%) 
 

2 5 (8.1%) 9 (14.5%) 

3 2 (3.2%) 3 (4.8%) 

4 1 (1.6%) 0 (0.0%) 

Previous Hepatocellular Carcinoma (HCC) (n, 

%) 

1 (1.6%) 2 (3.2%) 
 

Concomitant Medical Diagnoses (n, %): 
   

Hypertension 6 (9.7%) 18 (29.0%) 

Diabetes Mellitus Type 2 3 (4.8%) 10 (16.1%) 

Renal Failure 0 (0.0%) 2 (3.2%) 

Thyroid Dysfunction 0 (0.0%) 3 (4.8%) 

Selected DAA Treatment (n, %): 
   

Sofosbuvir/Velpatasvir 13 (21.0%) 14 (22.6%) 

Ombitasvir/Paritaprevir/Ritonavir + Dasabuvir 

(3D) 

3 (4.8%) 3 (4.8%) 

Glecaprevir/Pibrentasvir 7 (11.3%) 8 (12.9%) 

Elbasvir/Grazoprevir 7 (11.3%) 7 (11.3%) 
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Results 

3.1. Patient Demographics and Clinical Characteristics 

Out of 69 patients initially recruited from the outpatient unit of the Internal Medicine 

Department, 62 agreed to participate, while six patients declined and one cited time constraints 

as the reason for not participating. 

The sociodemographic and clinical characteristics of the enrolled chronic hepatitis C (CHC) 

patients are summarized in Table 1. Among the cohort, 43 patients (69.3%) had chronic 

hepatitis, and 19 (30.6%) had cirrhosis. Both Group A and Group B had a similar prevalence 
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of smokers (30.6% in both groups), individuals who were overweight (38.7% vs. 40.5%), and 

those who were obese (19.3% vs. 6.8%). Other common factors included a sedentary lifestyle 

(35.5% vs. 42.0%) and irregular dietary habits (38.7% vs. 27.9%). Furthermore, comorbidities 

such as hypertension (9.7% vs. 29.0%), type 2 diabetes (4.8% vs. 16.1%), renal failure (3.2%, 

exclusive to Group B), and thyroid dysfunctions (4.8%, exclusive to Group B) were noted. The 

predominant HCV genotype was Type 1 in both groups, with no co-infection with hepatitis B 

virus (HBV) or HIV. 

In Group A, 21 patients (33.9%) had a psychiatric history, most commonly anxiety-depressive 

disorders (20.8%). Eleven patients (17.7%) had previously been prescribed psychotropic drugs, 

such as anxiolytics (n = 9, 14.5%), antidepressants (n = 5, 8.1%), and antipsychotics (n = 1, 

1.6%). None of these patients required psychiatric emergency care or hospitalization during the 

DAA treatment period. 

Seventeen patients (27.4%) had previously undergone interferon (IFN)-based therapies with or 

without ribavirin. All patients in the study were treatment-naïve for DAA agents. Upon 

assessment, they were prescribed various DAA regimens, including sofosbuvir-velpatasvir (13 

patients, 21.0% in Group A; 14 patients, 22.6% in Group B), ombitasvir/paritaprevir/ritonavir 

+ dasabuvir (3D) (3 patients, 4.8% in both groups), glecaprevir/pibrentasvir (7 patients, 11.3% 

in Group A; 8 patients, 12.9% in Group B), and elbasvir/grazoprevir (7 patients, 11.3% in both 

groups) (Table 1). Treatment commenced at the recommended dosages following baseline 

evaluations. 

All patients completed their prescribed treatment course, achieving a sustained virological 

response (SVR12) rate of 98.4%, with the exception of one patient who relapsed at the end of 

treatment. The therapy was well-tolerated, with no significant changes in liver enzymes, 

bilirubin, prothrombin time, or evidence of hepatic decompensation or renal dysfunction. 

At baseline (T0), patients in Group A exhibited significantly higher scores on the Hamilton 

Depression Rating Scale (HAM-D) and Hamilton Anxiety Rating Scale (HAM-A) (p < 0.05) 

compared to Group B (Table 2). In addition, Group A had notably higher total scores on the 

SCL-90-R, as well as on specific subscales such as somatization (p < 0.05), depression (p < 

0.05), anxiety (p < 0.05), paranoid ideation (p < 0.01), and psychoticism (p < 0.01) (Table 2). 

No significant differences were found between the two groups in terms of coping strategies 

used prior to DAA treatment (Table 3), nor in quality of life scores, except for the mental health 

subscale, which was lower in Group A (p < 0.012). Gender analysis revealed that male patients 

in both groups had higher subscale scores on somatization, obsessive-compulsive symptoms, 

depression, sensitivity, and psychoticism. Additionally, male patients less frequently employed 

coping strategies like denial, turning to religion, or humor. Baseline HCV RNA levels did not 

show significant differences between the groups, nor did they vary significantly between 

patients with or without cirrhosis. 

In Group A, treatment with DAA resulted in significant reductions in both HAM-A and HAM-

D scores (p < 0.05). However, no changes were observed in the total or subscale scores of the 

SCL-90-R or coping strategies , although there was a marked decline in the general health 

perception subscale of the SF-36 (p < 0.05) 

In contrast, patients in Group B showed a substantial decrease in both HAM-A and HAM-D 

scores (p < 0.0001), and the depression subscale of the SCL-90-R also significantly decreased 

(p < 0.05). However, the somatization subscale score increased markedly (p < 0.001). Changes 

in coping strategies indicated that problem-focused coping significantly increased in the 

suppression of competing activities (p < 0.01), while instrumental social support (p < 0.01), 

emotion-focused acceptance (p < 0.001), and mental disengagement (p < 0.05) decreased . In 

terms of quality of life, Group B patients experienced significant improvements in vitality (p < 

0.01), physical role functioning (p < 0.05), and social role functioning (p < 0.05). Additionally, 

emotional (p < 0.037) and social (p < 0.007) role functioning, along with mental health (p < 

0.037), were significantly better in Group B compared to Group A after treatment (T1)  
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Discussion 

This study sought to investigate whether treatment with direct-acting antivirals (DAAs) 

influences mood symptoms in individuals with a history of psychiatric conditions or triggers 

new psychiatric symptoms in DAA-naïve chronic hepatitis C (CHC) patients. Mental health 

changes were assessed in CHC patients before and 12 weeks after completing DAA therapy. 

Additionally, the study examined how patients managed the disease and its challenges and how 

treatment impacted their quality of life (QoL). 

The patient cohort achieved a sustained virological response at 12 weeks post-treatment 

(SVR12) rate of 98.4%, aligning with findings in previous studies (27,28). Baseline 

comparisons showed no notable differences in HCV RNA levels between those with or without 

psychiatric histories or between cirrhotic and non-cirrhotic patients. 

Psychiatric issues, including depression, are prevalent in CHC patients, irrespective of 

treatment status (2,28,29). Among the study participants, the majority were diagnosed with 

mixed anxiety-depressive disorder and were treatment-naïve. Only 27.4% had prior exposure 

to interferon-alpha (IFN-α) therapy, either alone or combined with ribavirin. 

These findings mirror those of other research into the prevalence of anxiety and depression in 

CHC patients. However, variations in study methodologies, sample characteristics, symptom 

definitions, and diagnostic tools account for differences across studies (29-34). While some 

research indicates DAA therapy does not worsen psychiatric symptoms in patients with mental 

health histories (12,35-38), others suggest the therapy could provoke mood disturbances in this 

population (15-17). 

In this study, DAA therapy neither aggravated pre-existing mood symptoms nor caused new 

psychiatric symptoms in DAA-naïve patients, irrespective of their psychiatric history. This 

contrasts with earlier reports linking antiviral treatments to increased psychiatric complications 

(13,31,33). Consistent with Sakamari et al. (2019) (16), only patients without prior psychiatric 

histories exhibited an increase in somatization symptoms post-treatment, as measured by SCL-

90-R. Conversely, these patients reported a significant improvement in self-rated depressive 

symptoms (p < 0.02). 

The findings suggest that while some patients may be vulnerable to psychiatric side effects 

during DAA therapy, targeted psychotherapeutic interventions could enhance treatment 

outcomes. 

Using the COPE Inventory, this study assessed coping mechanisms in CHC patients before and 

after therapy. No significant changes were observed in patients with psychiatric histories. 

However, patients without such histories demonstrated increased use of problem-focused 

coping strategies, such as suppressing competing activities (p < 0.01), while reducing reliance 

on instrumental social support (p < 0.01). Emotion-focused strategies, such as acceptance (p < 

0.001) and mental disengagement (p < 0.05), also decreased. This suggests that patients without 

psychiatric histories are more adaptable to the challenges posed by treatment. In contrast, 

psychological distress in patients with mental health issues remained unchanged, highlighting 

the need for therapeutic interventions. Supporting this, other research has demonstrated the 

effectiveness of psychiatric counseling in alleviating mental health symptoms during antiviral 

therapy (39). 

HCV infection detrimentally affects patients' quality of life, social interactions, and emotional 

well-being, exacerbated by concerns about disease progression and transmission (40). SF-36 

scores indicated poor QoL in both patient groups prior to treatment. 

In line with previous studies, psychiatric complications and antiviral treatments can negatively 

impact QoL, daily activities, and social functioning (4,27,31,41). However, patients without 

psychiatric histories experienced improvements in physical vitality, role functioning, and social 

role functioning 12 weeks after completing DAA therapy. Conversely, patients with psychiatric 

histories showed no significant improvement in SF-36 subscales, except for general health 

perception scores, which declined significantly post-treatment. 

While the study confirmed the safety of DAAs in avoiding QoL deterioration compared to IFN-

α and ribavirin therapies (13,42), several limitations must be acknowledged. These include the 
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short follow-up duration of 12 weeks post-treatment, the focus on neuropsychiatric side effects 

over more common ones like fatigue and gastrointestinal disturbances, and the lack of data on 

drug interactions with comorbid conditions. Moreover, the small sample size, absence of a 

control group, and overrepresentation of patients without psychiatric histories limit the 

generalizability of the findings. 

Conclusions 

The latest clinical guidelines emphasize that HCV treatment goals should extend beyond viral 

eradication to include QoL enhancement and psychosocial support (20). Research has shown 

that psychiatric symptoms in CHC patients can impair physical, emotional, and cognitive 

functioning, further diminishing QoL. 

This study demonstrated that DAA therapy is generally safe, with no significant adverse 

psychiatric or hepatic effects in either patient group. However, lingering psychological distress 

in some patients suggests the importance of integrating psychological interventions with 

medical treatment. Collaborative efforts between hepatologists and mental health professionals 

are essential for optimizing outcomes and improving QoL in CHC patients. 
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