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ABSTRACT: Hepatitis C virus represents one of the most important public health problems nowadays. Several 

epidemiological studies have shown a continuous increasing rate of prevalence and incidence with severe 
consequences in terms of mortality. During the last decades, the treatment of the liver infection has evolved, and now 
there are available new therapies with better side-effect’ profiles and bigger efficiency. The needs for more 
therapeutically efficacy also stand behind the numerous comorbidities associated to the liver disease, and also for 
assuring better quality of life for patients and their families. 
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Introduction 

Hepatitis C virus (HCV) is a member of the 

family Flaviviridae, with some differences to the 

other members of the family, especially in its 

genome organization: HCV is a single stranded, 

positive sense, RNA virus, its genome having a 

length of approximately 9600 nucleotides [1,2]. 

HCV infection represents one of the most 

important global health issues, having a major 

impact at the levels of the affected individuals, 

their families, communities and the whole 

societies. Moreover, the untreated HCV 

infection can lead to cirrhosis, hepatocellular 

carcinoma (HCC) and liver-related death. 

The burden of HCV infection has its primary 

source in the fact that is the major cause of 

chronic liver disease worldwide, which means 

just for the C hepatitis diagnosis over 70 million 

people, according to the estimates of the World 

Health Organization (WHO) [3]. 

In epidemiological terms it could be 

translated in over 1.75 million new HCV 

infections each year, with a global incidence rate 

of 23.7/100,000. The WHO studies have shown 

that the most prominent geographical areas in 

accordance to the higher rates of HCV infection 

incidence are the WHO’s Eastern Mediterranean 

Region (62.5/100,000), respectively the WHO’s 

European Region (61.8/100,000). Instead, the 

estimated prevalence in the general population 

ranging from 0.5 to 6.5%, with the lowest values 

in Western Europe and the peak reached in 

Pakistan [3,4]. 

A very serious issues is the fact that over 

75% of the individuals with HCV infection are 

not aware of their infection, due to the lack of 

the specific symptoms in the early stages of the 

disease, and the rate of the chronicity is the 70% 

to 85% [5-7]. 

Direct or indirect exposure to contaminated 

blood represents the main route of the virus 

transmission, in different contexts such as: 

intravenous and percutaneous drug and needle 

use, use of contaminated surgical materials, 

accidents in health care facilities including 

dentistry and hemodialysis settings, organ 

transplants, vertical transmission from mother to 

child and many others [8,9]. 

Other important problems are the association 

between HCV infection and HIV, where there 

are evidences that about 2.3 million out of the 

estimated 36.7 million individuals living with 

HIV were positive for antibodies to HCV or 

anti-HCV positive, respectively the Hepatitis B 

virus (HBV) and HCV coinfection, with an 

estimated global prevalence of 1-15% [10]. 

According to the WHO estimations, in 

2016 almost 400,000 people died from cirrhosis 

and hepatocellular carcinoma that had their roots 

in HCV infection, out of which is considered 

that 31% of deaths are attributable to a positive 

history of injection drug use [3,11]. 

Material and Methods 

Objective 
Our study aims was to assess the influence of 

treatment with DAA-based therapies on the 

quality of life and on the level of stress 

perceived by the patients. 



Claudia Monica Danilescu et al. - Hepatitis C Virus Infection and the New Therapeutical Approach 

354 10.12865/CHSJ.47.03.04 

Material and Method 
We conduct a study on a sample consisting 

of 73 subjects diagnosed with HCV  

infection, F3-F4 METAVIR score, and 

detectable HCVRNA viral load, treated with 

Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir for 

12 weeks. All patients were clinically, 

biologically and psychologically evaluated at the 

start of the treatment (SOT), at weeks 4, 8, 12 

(end of treatment-EOT), respectively 12 weeks 

after therapy (sustained viral response-SVR). 

At all three moments were collected and 

registered the clinical data, biological records 

and the results of psychological assessment. 

Psychological Evaluation 
The stress level was evaluated applying the 

Perceived Stress Scale (PSS) [12], a scale that 

determines in which way a living situation is 

appraised as stressful by an individual. A high 

score of PSS means a high level of perceived 

stress. 

We also used Hospital Anxiety and 

Depression Scale (HADS), a self-reported 

screening tool that includes 14 multiple-choice 

questions, in order to identify and to measure the 

severity of the anxiety and depression symptoms 

[13]. 

HADS scores differentiate the  

following categories: 0-7=considered non-case, 

8-10=considered possible case (borderline),  

and 11-21=considered probable case, which 

have been reclassified and relabeled as follows: 

0-7=normal, 8-10=mild, 11-15=moderate, and 

≥16=severe [14]. 

In our study we used the original 

recommendation cutoff scores, which proved a 

specificity of 0.78 and a sensitivity of 0.9, and 

for depression a specificity of 0.79 and a 

sensitivity of 0.83 [15]. 

The WHOQOL-Bref, scale that we used for 

assesses the subjects’ quality of life, was 

developed by the World Health Organization 

(WHO) and published in 1995. 

The questions stem from multiple statements 

about quality of life, health and well-being from 

people with and without disease, and health 

professionals. 

The WHOQOL-Bref reference to four 

domains: physical health, psychological, social 

relationship and environment [16]. 

Statistical analysis 
Statistical analysis was performed using 

Microsoft Excel (Microsoft Corp., Redmond, 

WA, USA), and IBM SPSS Statistics 20.0 (IBM 

Corporation, Armonk, NY, USA) for processing 

the data. Friedman test was used for 

consecutively data recorded. 

Ethical issues 
The study was approved by the Ethics 

Committee of Craiova University of Medicine 

and Pharmacy of Craiova (Ethical Approval of 

Research Project no. 66/23 February 2017) and 

was in line with the Helsinki Declaration. 

All patients were enrolled voluntarily by 

giving written informed consent and their data 

were kept secure. 

Results 

The study sample included 73 subjects 

(75.3% females), 50.7% (urban area), mean age 

68.31±6.63 years, age ranging from 33 to 

79 years with adverse events present in 34.0% of 

patients (asthenia, pruritus, insomnia, 53.3% of 

them living in urban environment (Figure1). 
 

 

Figure 1. Distribution of study sample according to gender and age groups. 

https://www.physio-pedia.com/WHOQOL-BREF#cite_note-:0-1
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At BSL, 53 patients (72.6%) were classified 

as affected by well compensated cirrhosis 

(38 Child-Pugh class A and five Child-Pugh 

class B) on clinical and radiological findings. 

The degree of the fibrosis according to 

METAVIR score was F2 in 3 patients (4.1%), 

F3 in 24 (32.87%), respectively F4 in 45 

(61.64%) 

We identified 50 patients (68.49%) as 

therapy-naïve, while the remaining 23 (31.51%) 

had been treated before with combination of 

pegylated interferon and ribavirin. 

Fifteen subjects (20.54%) were identified 

with diabetes mellitus and 26 (35.61%) fulfilled 

the criteria for obesity class I and II 

(BMI>30kg/m2). 

The chronical kidney disease (CKD) was 

present on G2 stage in 38 (52.05%) of the 

subjects, respectively G3 stage on 4 patients 

(5.47%). None of the patients discontinued 

treatment. 

There were recorded: a high level of 

perceived stress in 20.5% (SOT), respectively 

moderate stress 78.1% (SOT), but during the 

treatment it was significantly improved 

(χ2(2)=18.33, p<0.0001) (Figure 2). 

 

 

Figure 2. Distribution of study sample according to gender  
and level of perceived stress on the three moments of assessment (χ2(2)=18.33, p<0.0001). 

 

Depression as assessed through HADS was 

present in 17.8% (SOT), and only in 1.4% at 

SVR (χ2(2)=24.86, p<0.0001) (Figure 3), 

similar situation being observed for anxiety: 

45.2% (SOT), 9.6%(EOT), 5.5% (SVR) 

(χ2(2)=33.95, p<0.0001) (Figure 4). 
 

 

Figure 3. Distribution of study sample according to gender  
and presence of depression on the three moments of assessment. 
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Figure 4. Distribution of study sample according to gender  
and presence of anxiety on the three moments of assessment. 

 

Regarding patients’ quality-of-life under 

DAA therapy, it was significantly improved in 

all the domains: physical health (χ2(2)=35.289, 

p<0.0001), psychological status (χ2(2)=39.42, 

p<0.0001), social relationships (χ2(2)=54.10, 

p<0.0001), and environmental quality of 

perception (χ2(2)=41.52, p<0.0001) (Table 1). 

 

Table 1. Distribution of study sample according to gender  
and the four domains of quality of life expressed through average score of WHOQOL-BREF. 

 

 

Discussions 

HCV infection therapeutical approaches 
One of the most important moments in the 

history of the HCV infection treatment was the 

introduction of alpha interferon (IFN-α) over 

three decades ago [3]. 

Even if it was considered a milestone in the 

therapeutical process, the outcomes of this 

therapy were not so satisfactory, the rate of 

sustained virological response (SVR) being only 

around 30-40% [17,18], and mostly in patients 

infected with genotype 1 of the virus [19,20]. 

Moreover, this promising therapy presented a 

significant adverse effect, the Major Depressive 
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Disorder during IFN-α treatment (IFN-MDD), 

which could occur within a few months after the 

start of therapy and affected 15% to 40% of the 

patients. 

After this psychiatric side-effect was 

observed, there were several studies that have 

used antidepressant medication in order to try to 

prevent the onset of IFN-MDD. The outcomes 

of these researches suggest that this kind of 

prophylactic measures may be specifically 

useful in individuals that had a positive personal 

history for depression or they have pre-existing 

subthreshold depressive symptoms at the 

moment when the IFN-α therapy and adjunctive 

antidepressant medication. 

Some other potential markers for 

vulnerability to IFN-MDD identified in the 

nondepressed patients, before starting the IFN-α 

treatment, were: poor sleep quality, premorbid 

elevations in inflammatory cytokines, genetic 

polymorphisms in the serotonin system, 

personality, and social support [21,22]. 

The evolution in the therapeutically methods 

of HCV infection subsequently evolved from 

IFN-α to the combination of and pegylated 

interferon (PEG-IFN) and ribavirin (RBV) [28]. 

Unfortunately, despite of a better efficacy 

than interferon monotherapy, the new 

combination has also proven a broad spectrum 

of neuropsychiatric side effects such as fatigue, 

mood disturbances, anxiety, irritability, or 

agitation [24]. 

During the last decade, the treatment methods 

of HCV infection have known a revolutionary 

moment, when the new direct-acting antivirals 

(DAAs) were approved and introduced for 

human use. The novel therapy was successful in 

terms of reduced virologic response for all 

genotypes and, also very important, they have 

shown a reduced profile of side-effects, 

especially in the field of mental health, in 

comparison to previous ways of treatment. 

DAAs and HCV with comorbidities 
The new therapeutically approach seems to 

be efficient and safe on different categories of 

patients, and, more than that, there are evidences 

that showed its beneficial effect on the general 

health and quality of life too. 

Elderly patients 
For example, DAA treatment on elderly 

chronic HCV patients, aging over 65 years, was 

proved to be highly effective with a success rate 

that was not different from younger adults [25].  

This example is a suggestive one for the 

advantages of DAAs, since the use of previous 

antiviral therapies was limited due to the 

multiple risks such as drug‐drug interaction and 

side effects. 

Chronic kidney disease 

Also, the association of HCV infection and 

chronic kidney disease (CKD), a very common 

one, had led to limitations in treatment options, 

the clinicians being concerned about low profile 

of efficacy and safety of therapies based on 

interferon. This situation seems to find its 

solution on DAAs, that proved to be efficient on 

patients with CKD as comorbidity (SVR12 

rates>90% in the context of stage 4-5 CKD) 

[26]. 

As above mentioned, the positive effects of 

DAAs are not limited to the patients with only 

HCV infection diagnosis, but they have proven 

their efficacy on difficult-to-treat patients like 

those with multiple comorbidities, both physical 

and mental. The new therapy is used now on 

cases that are associating HCV infection with 

diabetes, cardiovascular diseases, psychological 

disturbances and disorders, being also efficient 

in the control of these conditions too [27-30]. 

Diabetes mellitus 
The risks for the comorbid association 

between HCV infection and diabetes mellitus 

type 2 (T2DM) and/or cardiovascular diseases 

was lower in the patients treated with DAAs, 

which achieved the SVR in a shorter period 

compared to the previous HCV treatments. 

DAAs has effect on better fasting glucose and 

HbA1C controls in patients that already 

associated T2DM or were in prediabetes stages, 

and also led to the reduction of the antidiabetic 

treatment [31]. 

Polypharmacy 
An important medical and behavioral issue 

that are often met among patients with HCV 

infection is the polypharmacy, as long as the 

drug-drug interaction represents a general strong 

challenge and a special condition for the DAAs 

treatment [32,33]. 

The wide-known involvement of the 

cytochrome P450 in the metabolism of drugs 

and its abnormal activity (increasing or 

decreasing) due to the drug interaction leads to 

severe disturbances in the DAAs clearance [33]. 

The assessment of the drug-interaction 

effects in the case of DAAs therapies could be 

now much easier done since this new treatment 

became available to a larger number of 

individuals with HCV infection, but it also needs 

to take into account the severity of liver disease 

[34]. 
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HCV and Quality of Life 
HCV infection represents not only an 

individual burden for those affected, but also a 

load in terms of social-relationships disruption 

within family and community, and a health-issue 

that leads to an increasing financial expense both 

for individual and society. Thus, HCV infection 

could be considered a medical condition that 

seriously affects the quality of life at individual 

and societal levels. 

Quality of life (QOL), as WHO defined it, 

represents a broad multidimensional concept that 

usually includes subjective evaluations of both 

positive and negative aspects of life [16]. 

Since the 1980s, another concept, the health-

related quality of life (HRQOL), was introduced 

in order to circumscribe the features of overall 

quality of life directly related to the health-

issued, both physical and mental and was 

defined as “an individual’s or group’s perceived 

physical and mental health over time” [35]. 

As above-mentioned, at individual level, 

HRQOL includes only the physical and mental 

health perceptions and their associated features 

(health risks and conditions, functional status, 

social support, socioeconomic status). On the 

community level, HRQOL refers to the 

community-level resources, conditions, policies, 

and practices directly connected to the 

population’s health [36]. 

For individuals affected by a certain disease, 

HRQOL is a key element in the assessment of 

efficacy, safety and satisfaction of any 

therapeutic intervention, since all these issues 

were proved to be very important for patients. 

Also, the self-assessed health status was 

recognized as a more powerful predictor of 

mortality and morbidity than other health’s 

evaluation tools [20,21]. 

In this respect, since it was introduced, the 

HRQOL has become an essential tool in 

assisting the health-care professionals for an 

accurate appreciation of the diseases and 

treatments’ impact on the patients’ well-being 

[37]. 

More than that, HRQOL is one of the 

basement’s components of the public health 

policies, its value as subjective perception of the 

health-care services being used by health 

agencies, social services agencies and other 

stakeholders to build and propose individual and 

community-justified legislation [23]. 

HCV infection impacted in a negative way all 

domains of individual’s quality of life, 

especially physically and mentally ones that 

consists in HRQOL indicators. Symptoms and 

syndromes associated to the HCV infection, 

such as depression, chronic fatigue and anxiety 

have led to a significant decreased quality of life 

of the patients compared to the general 

population [38,39]. 

One of the important processes of HCV’s 

influence on the central nervous system (CNS) it 

related to the cerebral inflammations due to 

cytokines and toxic substances freed by the liver 

that finally have as consequences mood and 

behavioral disturbances through the abnormal 

neural processes [40-42]. 

However, it was admitted that it is still 

difficult to state with full conviction that HCV 

associated neuropsychiatric symptoms are the 

outcomes of the virus direct neurotoxicity or of 

the psychological issues related to the liver 

disease, such as emotional stress, social stigma 

and the awareness of having a chronic disease 

with a long-term prognosis [43,44]. 

HRQOL was lately measured during several 

real-life studies on patients with HCV infection 

and it was reported that those treated with DAAs 

have shown a long-term improvement of the 

evaluated items [45,46]. 

These results have raised other questions 

toward the fully nature of the HCV infection, 

since the symptoms classically related to the 

liver disease (pain, anxiety, depression) were 

quickly improved once virus disappeared, while 

others (fatigue, irritability, agitation) remained 

or had a very slowly decreasing process [45]. 

One of the strengths of the novel therapies 

was the shortening of the treatment period and 

its simplified calendar, allowing the healthcare 

professionals to be more focused on these 

patients. This aspect has led to a maximum 

improvement in the patient’s quality of life after 

the obtaining of sustain viral response [47,48]. 

Conclusions 
As we mentioned, the HCV infection 

represents a global health issue, with multiple 

domains in which its effects, medical, social, 

economic lead to an increasing burden, both on 

individual and society. 

In this context, it became necessary to have a 

multidisciplinary approach of the disease, and to 

use the latest techniques and tools for screening, 

investigation, therapy and long-term monitoring. 

The new therapeutical approaches seem to 

offer the prerequisites for this contemporary 

management process with better results for the 

patients. 
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