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Introduction 
 

Chronic hepatitis C virus (HCV) infection 

affects about 185 million all over the world 

(1). Egypt has the highest prevalence of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

chronic HCV in the world ranging from 6% to 

40% with an average rate of 14.7% (2). 

Standard of care treatment for all virus 
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It is well known that interferon alpha (IFN-a) therapy given to patients with HCV and 

canceris associated with the development of depression and anxiety. However, the strength 

of association is often questioned among different studies. Aim of the study is to determine 

the prevalence of depression and anxiety in chronic hepatitis C patients receiving 

pegylated interferon alpha (PegIFN) and ribavirin (RBV) therapy and to detect the possible 

risk factors for development of these adverse events. A total of 100 chronic HCV patients 

eligible for interferon therapy from the hepatitis outpatient clinic of Assiut University 

Hospital were included. Full medical assessment was done before initiation of the 

treatment. Assessment of the psychiatric history and examination by using (DSM-IV), 

structured interview for the five factor model of personality and psychiatric questionnaires 

using Hamilton depression (HD) and Hamilton anxiety (HA) scores to assess the severity 

of depression and anxiety were done. Both medical and psychiatric assessment was done at 

the start of the study and after starting the treatment at 2 months, 4 months and 6 months. 

At initiation of the study all patients had normal HA and HD scores. Depression developed 

in 69 %, 60.2% and 60.2% after 2 months, 4 months and 6 months of IFN therapy, 

respectively. While about 9%, 8.6% and 6.9% developed anxiety after2, 4 and 6 months of 

treatment, respectively. Most of the patients developed mild to moderate depression. No 

case developed moderate or severe anxiety. Most of these cases developed manifestations 

after 2 months of starting the treatment, 69% developed depression and 9% developed 

anxiety. There was a correlation between depression and anxiety during IFN treatment (p= 

0.000). Other risk factors to develop these side effects included smoking, neuroticism and 

patients concerns as regard development of other side effects that decrease quality of life, 

treatment duration and failure of response and rumors of new drugs such as DAAs. IFN - 

induced depression and anxiety in chronic HCV patients are common. These are 

considered side effects of the drug and not direct effect of the virus. Patient's personality 

and other patients concerns regarding treatment are considered the main risk factors in our 

study. 
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genotypes was combination of pegylated 

interferon alpha (PegIFN) and ribavirin 

(RBV). This combined treatment has been 

associated with awide range of adverse events 

including neuropsychiatric side effects. 

Although new directly acting antiviral drugs 

(DAAs) replaced standard of care treatment, 

IFN was used in combination with these drugs 

at the beginning. 

  

Interferon (IFN) is a pro-inflammatory 

cytokine, it affects the function of immune 

system resulting in marked anti-viral, anti-

cancer, and has an immunomodulatory 

effects. FDA approved its use for several 

diseases such as multiple sclerosis, malignant 

melanoma, chronic myeloid leukemia, and 

HCV infection (3). 

 

It is well known that interferon alpha (IFN-a) 

therapy given to patients with HCV and 

cancer is associated with the development of 

depression. However, the strength of 

association is often questioned because many 

of the studies have not used objective and 

validated measures of depressive symptomsor 

criterion-based instruments (4). 

 

Although pegylated IFN-a has improved the 

efficacy of response, depression still occurs in 

patients with HCV who receive peglylated 

IFN-a (5). Depression induced by IFNis 

common and can result in discontinuation of 

IFN therapy and the use of pharmacologic 

drugs to treat it (6). About one third of HCV 

patients develop depression (7) and 10-20% 

develop anxiety after IFN treatment (8). 

 

There are discrepancies in the prevalence of 

depressive symptoms and anxiety in different 

studies. Differences in type, dose, duration of 

IFN therapy and differences within the 

studied patient populations are causes of 

variation. Furthermore, the symptoms, time 

course, risk factors, etiology, and treatment of 

IFN-induced depression are poorly 

understood and not well characterized in 

research studies. 

 

The aim of this study was to determine the 

prevalence of depression and anxiety in 

chronic hepatitis C patients receiving 

pegylated interferon alpha (PegIFN) and 

ribavirin (RBV) therapy and to detect the 

possible risk factors for development of these 

adverse events. 

 

Patients and Methods 

 

This prospective observational study was 

conducted on 100 chronic HCV patients with 

compensated liver disease attended the 

hepatitis outpatient clinic of Assiut University 

Hospital during the period from September 

2013 to January 2015.They were eligible to 

receive IFN-based combination therapy with 

weight-based ribavirin according to the 

guidelines of the National Committee for 

Control and Prevention of Viral Hepatitis C in 

Egypt. The dose of peg-IFN alpha 2-a or 

alpha 2-b was 180 mg for IFN alpha 2-a and 

1.5 mg for IFN alpha 2-b subcutaneously 

once weekly according to body weight and 

ribavirin (1000–1200 mg/day oral depending 

on body weight). 

 

Patients were excluded if they had history of 

previous mental illness or were taking drugs 

that affect the relationship between mood and 

IFN-α such as anticonvulsants or alcohol. 

 

This study was approved by the local ethical 

board in Faculty of Medicine, Assiut 

University, Egypt. All the included patients 

gave an informed written consent prior to 

their participation. 

 

The included patients at the start of the study 

had full medical assessment including history, 

examination, ultrasound and laboratory tests 

including quantitative PCR for HCV, 

complete blood picture, liver function test and 
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prothrombin time. Liver biopsy were done to 

assess the grade and stage of hepatitis before 

initiation of treatment. During the study, 

patients were followed up weekly by clinical 

medical assessment and laboratory 

assessment by another liver function test, 

prothrombin time and complete blood picture. 

At 3 months and 6 months follow up, HCV 

qualitative PCR was done to monitor the viral 

response. 

 

Assessment of the psychiatric history and 

examination by using the Diagnostic and 

Statistical Manual of Mental Disorders 

(DSM-IV) (9). Furthermore, the structured 

interview for the five factor model of 

personality, socioeconomic status scale for 

family and psychiatric questionnaires using 

Hamilton depression (HD) and Hamilton 

anxitey (HA) scores to assess the severity of 

depression and anxiety were also done. 

 

This psychiatric assessment was done at the 

start of the study and then during follow up 

during the treatment at 2 months, 4 and 6 

months. 

 

The structured interview for the five factor 

model of personality (Arabic version) 

 

Translated by El Telawy H., Hadhoud E. and 

El Nasser W; in which the following domains 

and facets of personality are assessed 

Neuroticism, Extraversion, Openneness to 

experience, Agreeableness and 

conscientiousness (10). 

 

Socioeconomic status scale for family 
 

This scaleis to assess socioeconomic status of 

the family and consists of 4 dimensions, 

which include the following: Parent’s level of 

education, Parent’s occupation, Total family 

monthly income and Life style of the family 

(11). The total score of the scale equal the 

sum of scores in each level, the scores 36-42 

mean the high socioeconomic class, the scores 

21-26 mean the low socioeconomic class, and 

scores between them mean the middle class. 

 

Psychiatric questionnaires 

 

Hamilton depression scale assessment 

 

It is clinical rating scale for assessment of 

severity of depression. The total score is 

obtained by summing the score of each item, 

0–4 (symptom is absent, mild, moderate, or 

severe). For the 17-item version, scores can 

range from 0 to 54. 

 

Where total scores between 0 and 7 do not 

indicate the presence of depression, scores 

between 8 and 13 indicate mild depression, 

scores between 14 and 18 indicate moderate 

depression, scores between 19 and 22 indicate 

severe depression and 23 score or more 

indicate very severe depression. 

 

The Hamilton anxiety rating scale 

 

Is clinician-rated scale that is intended to 

provide an analysis of the severity of anxiety. 

The scale consists of 14 items, each defined 

by a series of symptoms, and measures both 

psychic anxiety (mental agitation and 

psychological distress) and somatic anxiety 

(physical complaints related to anxiety).Each 

item is scored on a scale of 0 (not present) to 

4 (severe), with a total score range of 0–56, 

where total score 0 -13=normal, 14-17 = mild 

anxiety, 18-24 = moderate anxiety, 25-30 = 

severe anxiety. 

 

Statistical analysis 
 

Data processing and statistical analysis was 

performed using the software packages SPSS 

(version 16). The Mann_Whithney U-test and 

Kruskal_Wallis test were used to investigate 

associations between demographic and 

psychopathological variables. Correlations 

between psychopathological scores 

(depression, anxiety, social functioning) and 
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neuropsychological test parameters as well as 

virological features were analysed by 

Spearman correlations. All tests were two-

tailed and P- values less than 0.05 was 

considered significant. 

 

Results and Discussion 

 

Sociodemographic data of the patients 

 

Out of 100 included chronic HCV patients 

there were 87 males and 13 females. Their 

mean age was39.07 ± 10.70 and range 

between 18 and 59 years. The duration of 

hepatitis was less than 1 year in 45% of 

patients, between 1 to 2 years in 32% and > 2 

years in 23 %.The biopsy score was A1F1 in 

most of the included patients (54%). Most of 

these patients were married (81%), non-

smokers (54%), illiterate (57%) and worked 

as unskilled workers (41%). According to the 

social score 76 % were of middle score. Most 

of the patients (64%) did not record family 

history of hepatitis or psychiatric illness 

(89%). 
 

At 4 months follow up 7 patients did not 

continue their treatment as they had +ve PCR 

results with failure to respond to therapy. So 

the total number was 93 patients at that follow 

up. While at 6 months follow up another 5 

patients discontinued their therapy as 2 of 

them developed severe leucopenia, 1 

developed retinopathy and 2 patients stopped 

the IFN therapy because they preferred to 

receive direct acting anti-viral therapy 

(DAAs) instead. Thus the total number by the 

end of the study was 88 patients. 

 

Analysis of HD and HA scores 

 

According to the results of HD scores as 

shown in table 1, all the patients had normal 

score at the start of the study. After 2 months 

of treatment, 69 patients (69%) had abnormal 

score with 10 patients (10%) had severe score 

and 5 patients (5%) had very severe score. At 

4 months follow up, 56 patients (60.2%) had 

abnormal scores with 8 patients (8.6%) had 

severe and 4 had very severe score (4.3%). 

There were 3 new cases at this follow up. At 

the last follow up 53patients (60.2%) had 

abnormal scores and 6 patients (6.8%) had 

severe score and 2 patients (2.3%) had very 

severe score. Four new cases appeared at this 

follow up. At each follow up, those with 

severe and very severe scores received 

antidepressant therapy in the form of selective 

serotonin reuptake inhibitors (SSRIs) as 

Sertraline tab with improvement of their 

condition. There was a high statistically 

significant difference between baseline and all 

follow up results (p= 0.000). 

 

Assessment of HA scores as in table 2 

showed that all patients at the start of the 

study had normal score with a mean 5.11 ± 

1.96. No cases at any follow up developed 

moderate or severe anxiety score. After 2 

months there were 91 patients (91%) had 

normal score and 9 patients (9%) had mild 

score. After 4 months of treatment, 85 

patients (91.4%) had normal score and 8 

(8.6%) had mild score with three new cases. 

While by the end of the study there were 82 

patients (93.2%) had normal score and 6 

patients (6.9%) had mild score with one new 

case. All cases did not require 

pharmacological treatment as their score was 

mild. There was highly statistically significant 

difference between baseline and all follow up 

results (p=0>000). 
 

Table 3 illustrates the association between 

HD and HA scales and the 

socieodemographic characteristics of the 

included patients who developed depression 

and anxiety and we found that smoking was 

the only significant risk factors (p= 0.029) in 

patients with anxiety. 

 

The correlation between HA and HD scores 

with the five factor model of personality 

during the whole study was studied and 
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shown in tables 4 and 5. There was a 

statistically significant correlation between 

HD and HA with neuroticism at 2, 4 and 6 

months. Negative correlation was found 

between HA and HD scores with all other 

domains at the start of the study but with no 

statistically significant difference. However, 

negative correlation between HA with 

Conscientiousness was observed again after 2 

months follow up with no significant 

difference. 

 

Prevalence of IFN induced depression and 

anxiety shows wide variation among different 

studies. Saunders (2008) found that the 

frequency of depression in HCV patients was 

16% to 58% (12). As regard anxiety, available 

data indicate that the prevalence is at least as 

high as that of depressive disorders and can 

range between 11% and 45% (13). 

 

While Schaefer et al., (2012) found that about 

30–70% of HCV infected patients develop 

different degrees of depression after treatment 

with IFN-alpha. Most of them suffer from 

mild or moderate symptoms, while severe 

major depression occurs in about 15% (14). 

That agrees with our study which showed that 

69%, 60.2% and 60.2% developed depression 

after 2 months, 4 months and 6 months, 

respectively of IFN therapy. While about 9%, 

8.6% and 6.9% developed anxiety at 2, 4 and 

6 months follow up, respectively. Most of 

those who developed depression had mild to 

moderate symptoms with 19.7% developed 

severe and very severe depression. That did 

not result in discontinuation of the treatment 

particularly after receiving antidepressant 

therapy. 

 

This difference in the frequency of depression 

and anxiety after treatment with IFN in this 

study with other studies could be due to 

difference in virus genotype, sample sizes, 

duration of follow up or psychiatric 

assessment tools. Thus, we recommend 

extension of the follow up period beyond 6 

months as this could detect more cases. In a 

study by Sockalingam and Abbey (2009) 

most of HCV patients develop major 

depressive disorder within the first 12 weeks 

after treatment with IFN (15). 

 

 

Table.1 Assessment of HD score for the included patients throughout the study 

 

 

Baseline 

(n= 100) 

After 2 m 

(n= 100) 

After 4 m 

(n= 93) 

After 6 m 

(n= 88) 
P-

value
1
 

P-value
2
 

P-

value
3
 

No.  % No.  % No.  % No.  % 

HD:         

0.000* 0.000* 0.000* 

Normal 100 100.0 31 31.0 37 39.8 35 39.7 

 Mild 0 0.0 44 44.0 32 34.5 35 39.7 

Moderate 0 0.0 10 10.0 12 12.9 10 11.4 

Severe 0 0.0 10 10.0 8 8.6 6 6.8 

 Very Severe 0 0.0 5 5.0 4 4.3 2 2.3 

Mean ± SD 6.65 ± 2.25 10.88 ± 6.59 9.94 ± 6.94 9.27 ± 5.90 

0.000* 0.000* 0.000* Median 8.0 10.0 10.0 9.0 

Range 0 – 8 0 – 29 0 – 28 0 – 25 

Abbreviations: p- value
1
: difference between baseline and 2 months follow up, p- value

2
: difference between 

baseline and 4 months follow up, p- value
3
: difference between baseline and 6 months follow up 
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Table.2 Assessment of HA scores in the studied patients throughout the study 

 

 

Baseline 

(n= 100) 

After 2 m 

(n= 100) 

After 4 m 

(n= 93) 

After 6 m 

(n= 88) P-value
1
 P-value

2
 

P-

value
3
 

No.  % No.  % No.  % No.  % 

HA:         

0.021* 0.058 0.201 Normal 100 100.0 91 91.0 85 91.4 82 93.2 

mild 0 0.0 9 9.0 8 8.6 6 6.9 

Mean ± SD 5.11 ± 1.96 7.41 ± 4.02 6.89 ± 4.43 6.97 ± 4.17 

0.000* 0.000* 0.000* Median 6.0 7.0 7.0 7.0 

Range 0 – 8 0 – 17 0 – 16 0 – 15 

Abbreviations: p- value
1
: difference between baseline and 2 months follow up, p- value

2
: difference between 

baseline and 4 months follow up, p- value
3
: difference between baseline and 6 months follow up 

 

Table.3 Association between HA and HD with the socieodemographics of the included patients 
 

 
HA HD 

Mean ± SD Mean ± SD 

Age:   

< 30 years 5.62 ± 1.60 7.29 ± 1.19 

30 - < 40 years 4.58 ± 2.22 5.67 ± 2.55 

40 - < 50 years 5.23 ± 1.78 7.00 ± 2.01 

≥ 50 years 4.94 ± 2.32 6.44 ± 2.94 

P-value 0.473 0.065 

Sex of patients:   

Male 5.11 ± 2.04 6.60 ± 2.35 

Female 5.08 ± 1.38 7.00 ± 1.41 

P-value 0.509 0.982 

Occupational:   

Employee 5.75 ± 0.50 7.75 ± 0.50 

Farmer 5.11 ± 2.33 6.30 ± 2.69 

Housewife 5.09 ± 1.22 7.09 ± 1.38 

Not work 5.86 ± 2.61 6.71 ± 2.98 

Skilled worker 4.80 ± 1.87 6.60 ± 2.46 

Unskilled worker 5.00 ± 1.90 6.66 ± 2.08 

P-value 0.407 0.893 

Education:   

Illiterate 5.11 ± 1.88 6.67 ± 2.19 

Primary 4.94 ± 1.75 6.53 ± 1.94 

Secondary 5.29 ± 2.20 6.83 ± 2.43 

College 4.80 ± 2.77 6.00 ± 3.39 

P-value 0.771 0.553 

Marital state:   

Single 5.22 ± 1.83 6.94 ± 1.73 

Married 5.07 ± 2.00 6.57 ± 2.36 
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Divorced 6.00 8.00 

P-value 0.948 0.709 

Smoking:   

Non smoking 4.85 ± 2.05 6.43 ± 2.37 

Cigarette smoker 4.96 ± 1.73 6.71 ± 2.12 

Ex-smoker 5.45 ± 2.25 6.73 ± 2.53 

Gauza smoker 6.36 ± 1.21 7.55 ± 1.51 

P-value 0.029* 0.165 

Social score:   

Low 4.36 ± 1.91 5.73 ± 2.49 

Middle 5.24 ± 1.91 6.76 ± 2.14 

High 5.00 ± 2.27 6.77 ± 2.62 

P-value 0.241 0.183 

Duration of hepatitis 

in month: 

  

< 1 year 5.36 ± 1.61 7.09 ± 1.68 

1 - < 2 years 5.41 ± 1.52 7.13 ± 1.36 

≥ 2 years 4.22 ± 2.78 5.13 ± 3.36 

P-value 0.425 0.099 

There was a highly statistically significant correlation between HA and HD scales (p= 0.000). 

 

Table.4 Correlation between HD and the five factor model of personality 
 

HD  Neuroticism Extraversion Openness to experience Agreeableness Conscientiousness 

At  

baseline  

r-value 0.62 -0.38 -0.039 -0.048 -0.018 

P-value 0.540 0.704 0.700 0.638 0.857 

After  

2 months 

r-value 0.306 0.156 0.074 0.048 0.057 

P-value 0.002* 0.122 0.463 0.634 0.576 

After  

4 months 

r-value 0.284 0.076 0.009 0.057 0.034 

P-value 0.006* 0.467 0.929 0.590 0.747 

After 

6 months 

r-value 0.287 0.031 0.003 0.038 0.061 

P-value 0.006* 0.773 0.975 0.728 0.573 

 

Table.5 Correlation between HA and the five factor model of personality 
 

HA  Neuroticism Extraversion Openness to experience Agreeableness Conscientiousness 

At  

baseline  

r-value 0.131 -0.065 -0.040 -0.096 -0.055 

P-value 0.193 0.518 0.696 0.342 0.590 

After  

2 months 

r-value 0.320 0.114 0.068 0.019 -0.012 

P-value 0.001* 0.259 0.503 0.847 0.902 

After  

4 months 

r-value 0.259 0.121 0.078 0.097 0.076 

P-value 0.012* 0.249 0.457 0.356 0.468 

After 

6 months 

r-value 0.262 0.019 0.014 0.107 0.111 

P-value 0.013* 0.863 0.894 0.319 0.302 
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A recent study in Egypt showed that 37.9% 

and 46.6% of treated HCV patients developed 

major depressive disorder (MDD) and 

generalized anxiety disorder (GAD), 

respectively, after 12 weeks of treatment by 

IFN and ribavirin (16).  

 

Our results showed that most of patients 

developed depression and anxiety after 2 

months of starting the treatment (69%) and 

(9%), respectively. 

 

This can be due to suffering of patients from 

stress while waiting the result of PCR that 

appears at week 12 and 24 of treatment. 

 

Significant relationships were found between 

increases in serumIL-6 or IL-8 induced by 

treatment using IFN-a in chronic HCV 

patients and the scores of depression and 

anxiety after 2 to 4 weeks of starting IFN-a 

therapy (17). 

 

Increase symptoms of depression during IFN 

therapy has been explained by depletion of 

serotonin, decreases in tryptophan, and 

increases in tryptophan catabolism (18). 

 

Regarding socioeconomic factors, in a study 

of92 HCV patients undergoing IFN-a therapy, 

the authors examined a number of 

socioeconomic variables and medical 

characteristics, and the only risk factor for 

depression was advanced age(19). 

 

According to a meta-analysis of 26 studies, 

high baseline serum IL- 6 level, female 

gender, history of psychiatric disorder, sub-

threshold depressive symptoms, and low 

educational level predict the development of 

depression during antiviral treatment (20). 

 

Another study evaluated risk factors of 

depression in chronic hepatitis C patients 

showed that female gender, baseline anxiety 

symptoms, increased in dose of the interferon 

and longer time duration of the therapy as the 

most important in the development of 

depression during the treatment (14). 

 

While by analysis of the socieodemographic 

factors in this study we found that smoking 

was the only significant risk factors for 

development of anxiety (p=0.029). 

 

In this study, analysis of the risk factors 

showed that there was a significant 

correlation between depression and anxiety 

(p= 0.000) throughout the whole study period.  

 

Biopsy and PCR results did not show a 

significant difference which suggest that the 

development of depression and anxiety in our 

studied patients is not caused by the hepatitis 

C virus itself but related to the effect of the 

treatment as all the included patients had 

negative PCR results by the end of the study. 

However, Pattullo et al., (2011) concluded 

that the effect of chronic HCV infection may 

be irreversible even after viral clearance from 

the serum (21). In the current study 

neuroticism was also a risk factor for 

development of both depression and anxiety 

during the whole study period. 

 

Psychiatric assessment of patients in our 

study revealed that depression and anxiety 

developed due to several patients concerns. 

Patients usually develop side effects of IFN 

that decrease their health related quality of 

life (HQOL) such as fatigue and pain which 

could cause frequent absence of their work. 

Development of other side effects like erectile 

dysfunction in males and leucopenia with 

frequent episodes of infections is another risk 

factor. At the same time, the need for many 

and frequent investigations during treatment 

lead to expending a lot of time and money on 

each follow up. 

 

Concerns regarding the long duration of 

treatment with fear of failure of response 
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could also contribute to development of 

depression and anxiety in our patients. Many 

patients also had concerns regarding rumors 

about presence of new medical treatment such 

as DAAs and questions about their efficacy 

and safety in comparison to IFN. 

 

IFN - induced depression and anxiety in 

chronic HCV patients are common. Most of 

these cases occur early after initiation of the 

therapy. These are considered side effects of 

the drug and not direct effect of the virus. 

Hence, these side effects require careful 

monitoring during treatment using IFN- a to 

prevent discontinuation of the treatment and 

to initiate treatment by antidepressants as 

early as possible. Thus, psychiatric 

assessment of patients eligible to IFN is 

necessary before initiation of treatment and 

thereafter. Further studies on these side 

effects for longer duration and in cancer 

patients receiving IFN therapy would be 

recommended. 
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